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ASSOCIATIVE  CLUSTERING  IN  CULTURALLY-DEPRIVED  AND 


NON-CULTURALLY  DEPRIVED  CHILDREN 


Chapter  I. 


INTRODUCTION 


The  purpose  of  this  study  is  to  investigate  the  relationship  between 
language  ability  and  conceptual  ability  in  culturally-deprived  children.  At 
least  two  questions  are  involved.  First,  what  is  the  general  relationship 
between  language  and  conceptualization?  And  second,  what  are  the  language 
differences  between  culturally-deprived  (CD)  and  non-culturally-deprived  (NCD) 
children?  If  language  is  essential  to  high  level  conceptual  thought,  and  if 
CD  children  are  shown  to  be  deficient  in  language  skills,  we  should  orient 
our  remedial  teaching  efforts  toward  a program  of  language  training.  If,  on 
the  other  hand,  non-linguistic  perceptual  and  motor  aspects  of  early  experi- 
ence are  more  crucial  to  concept  formation,  our  efforts  should  be  oriented 
toward  providing  enriched  non-language  experience. 

A review  of  the  literature  shows  a good  deal  of  theorizing,  but  rela- 
tively few  studies  of  linguistic  and  conceptual  differences  between  the  CD 
and  NCD  are  available.  In  view  of  the  importance  of  the  area  of  study,  fur- 
ther studies  specifically  relating  these  two  aspects  of  behavior  would  seem 
warranted . 

The  introduction  will  begin  with  a consideration  of  the  ideas  of. 
various  theorists  regarding  the  relationship  between  language  and  thought. 
Mention  will  also  be  made  of  relevant  experimental  work,  including  studies 
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comparing  deaf  and  hearing  subjects.  We  shall  then  move  on  to  a specific 
consideration  of  theory  and  experimentation  regarding  language  and  conceptual 
differences  between  CD  and  NCD  children.  There  will  follow  a discussion  of 
the  proposed  technique  of  study,  the  relevant  literature,  and  the  reasons  for 
using  the  technique  in  a study  of  cultural  deprivation. 


How  Concepts  Are  Learned 


The  difficulty  in  studying  conceptualization  derives  from  the  very 
nature  of  the  process.  Carroll  (1964)  defines  a concept  as  "...an  internal 
representation  of  a class  of  experiences."  We  conclude  that  a person  has  a 
concept  from  the  fact  that  he  responds  similarly  to  two  or  more  potentially 
discriminable  stimulus  conditions.  But  we.  can  only  infer  that  he  has  a con- 
cept, since,  as  internal  representations,  concepts  cannot  now  be  studied 
directly . 

The.  fascinating  question  of  the  relationship  between  language  and 
thought  is  an  old  one  in  Psychology.  It  goes  back  at  least  to  the  controversy 
over  imageless  thought.  For  many  years  following  the  advent  of  Behaviorism, 
however,  the  problem  lay  dormant.  Recently,  there  has  been  a renewal  of  in- 
terest in  the  question  of  how  thought  is  mediated  and,  in  particular,  the  im- 
portance of  language  as  a mediator.  The  precipitating  factor  was  Whorf’s  (1956) 
formulation  of  the  linguist ic  relativity  hypothesis , which  states  that  language 
is  the  prime  determiner  of  one's  thinking  about  the  world.  Unlike  the  parti- 
cipants in  armchair  controversy  over  imageless  thought,  modern  workers  are 
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systematically  they  are  able  to  make  sophisticated  inferences  about  linguistic 
mediation  of  thought. 

Brown  (1965)  provides  a good  framework  within  which  to  subsume  the 
various  theoretical  positions  regarding  the  way  concepts  are  learned.  He 
points  out  that  there  are  only  three  logical  possibilities,  as  follows: 

”1)  Concepts  are  learned  from  direct  commerce  with  the  physical  world  without 
any  social  mediation;  2)  Concepts  are  socially  mediated  but  the  mediation  is 
non-linguistic ; 3)  Concepts  are  socially  mediated  and  the  mediation  is  lin- 
guistic." (Brown,  1965,  p.  314.)  Since  almost  all  theorists  agree  that  some 
concepts  can  be  learned  by  each  of  these  three  means,  differences  between 
theories  can  be  conceived  of  as  the  relative  weight  placed  upon  the  various 
alternatives.  We  shall  first  discuss  theorists  who  represent  more  extreme 
positions,  for  and  against  the  importance  of  language,  and  then  discuss  those 
who  hold  compromise  positions. 

Benj  am  in  Whorf . Benjamin  Whorf  (1956)  in  his  theory  of  linguistic 
relativity  stresses  the  third  of  Brown's  alternatives.  According  to  him,  the 
members  of  a particular  culture  convey  through  language  to  each  new  generation 
that  culture's  way  of  construing  the  world.  As  a linguist,  Whorf  specialized 
in  the  comparison  of  what  he  called  the  "Standard  Average  European"  languages 
(SAE)  with  various  American  Indian  dialects.  Struck  by  the  differences  in 
the  literal  translation,  he  concluded  that  members  of  these  two  language  com- 
munities must  also  differ  in  their  conception  of  reality.  For  example,  the 
Hopi  Indian  language  does  not  use  spatial  metaphors,  while  SAE  languages 
abound  in  such  methaphors  (for  example,  "long"  time,  "high"  goals,  etc.). 

He  concluded  that  the  Hopi  do  not  think  in  spatial  terms  while  members  of 
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An  even  more  striking  example  is  the  absence  in  the  Hopi  language  of 

words  referring  to  time.  The  Hopi  speaker  does  not  use  the  words  "past," 

"present,"  or  "future"  in  describing  an  event.  Rather,  events  are  distin- 
guished with  regard  to  their  likelihood  of  occurrence.  The  speaker  has  only 
to  specify  the  probability  of  events.  Whorf  concludes  that  the  Hopi  do  not 
think  in  terms  of  a time  dimension. 

Moreover,  the  Hopi  language  does  not  distinguish  between  things  and 
events  as  SAE  languages  do.  That  is,  while  in  SAE  languages  it  is  obliga- 
tory to  specify  both  noun  (object)  and  verb  (action),  in  the  Hopi  language 
it  is  not.  One  word  alone  serves  both  the  noun  and  verb  function  by  ex- 
pressing an  "event"  which  is  part  of  an  ongoing  process.  Perhaps  the  closest 
that  the  English  language  comes  to  such  a manner  of  expression  is  in  phrases 
like  "it's  raining."  In  this  phrase  the  word  "it"  does  not  clearly  refer  to 

anything  in  particular.  Rather,  the  entire  phrase  is  a unit  and  refers  to 

a process. 

Whorf  does  not  limit  the  effect  of  language  to  shaping  metaphorical 
thinking.  In  a broader  sense,  he  says,  the  language  we  are  taught  as  child- 
ren determines  our  entire  perception  of  the  environment.  Even  at  the  sensory 
level  there  will  be  an  effect.  The  Eskimo,  for  example,  because  he  has  heard 
the  names  for  various  types  of  snow,  actually  sees  snow  differently  from  mem- 
bers of  cultures  which  do  not  have  those  names. 

Whorf  makes  little  mention  of  the  non-linguistic  development  of  the 
child.  To  some  extent,  of  course,  this  is  due  to  the  nature  of  his  approach, 
comparative  linguistics.  Nonetheless,  one  must  conclude  from  the  absence  of 
this  topic  that  he  regarded  such  learning  as  simply  unimportant.  He  con- 
ceives the  world  as  a "...kaleidoscopic  flux  of  impressions  which  has  to  be 
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organized  by  our  minds.  . (Whorf,  1956,  p.  213),  and  he  makes  it  clear  that 
language  is  the  primary  means  of  organization.  So  for  the  child  the  crucial 
learning  experience  is  language  learning. 

Jean  Piaget.  The  developmental  psychology  of  Jean  Piaget  represents 
the  opposite  extreme  regarding  the  relation  between  language  and  thought 
(Flavell,  1963).  For  Piaget,  language  is  merely  a symptom  of  underlying 
thought  processes,  not  the  pilot  which  guides  those  processes.  Accordingly, 
he  stresses  the  first  alternative  cited  by  Brown.  That  is,  most  concepts  are 
learned  non-sociallv  through  the  child's  direct  commerce  with  the  environment. 

According  to  Piaget,  the  first  concepts  are  the  perceptual  constants 
learned  in  infancy,  a position  similar  to  that  of  Hebb  (1949).  Piaget  speaks 
of  this  as  the  "Sensorimotor  Period"  (to  18  months).  During  this  period,  the 
infant  learns  to  recognize  familiar  objects.  A process  of  perceptual  familia- 
rization thus  provides  the  first  elements  of  structure  to  his  experience. 

The  most  important  period  of  intellectual  development,  however,  occurs 
during  the  motor  phase  of  the  Sensorimotor  Period  and  during  the  Preconceptual 
Period  (18  months  to  4 years) . Piaget  has  shown  by  meticulous  observation  that 
the  first  signifiers  for  the  child  are  not  words  but  imitative  motor  responses 
which  develop  toward  the  end  of  the  Sensorimotor  Period.  For  example,  the 
child  may  imitate  the  opening  of  a match  box  by  opening  his  mouth.  Of  course, 
these  first  motoric  signifiers  are  essentially  autistic  symbols  since  they 
are  not  learned  socially,  but  they  are,  nonetheless,  the  basic  tools  of  the 
child's  conceptualization. 

With  development,  these  imitative  motor  responses  are  gradually  inter- 
nalized, and  the  child  is  able  for  the  first  time  to  make  internal  imitations 
in  the  form  of  implicit  motor  responses.  Piaget  calls  these  first  internal 
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symbols  "images."  Images,  to  Piaget,  are  the  most  important  mediators  of 
thought.  They  allow  the  child  to  go  beyond  the  immediate  stimulus  situ- 
ation— to  remember,  to  anticipate. 

The  importance  of  language  derives  from  its  use  to  convey  social 
concepts  to  the  child,  since,  prior  to  language  development,  the  child's 
thinking  is  mediated  by  more  or  less  private  symbols.  The  signifier  for  a 
particular  event  will  differ  from  one  child  to  another.  But  for  Piaget, 
language  is  only  an  overlay  upon  an  already  formed  system  of  mediation. 

By  the  time  language  signs  become  utilizable  to  mediate  thought,  much  of 
the  child's  basic  learning  about  the  world  has  already  been  accomplished. 

The  non-linguistic  learning  of  concepts  of  number,  quantity,  time,  and  so 
forth,  provides  the  foundation  upon  which  all  other  conceptual  thought  is 
built . 

Hans  Furth.  The  next  theorist  we  shall  discuss,  Hans  Furth  (1964), 
takes  an  approach  to  the  question  of  language  and  thought  which  is  quite 
different  from  that  of  either  Whorf  or  Piaget,  but  his  conclusions  are  very 
similar  to  those  of  Piaget.  He  reasons  that  studies  with  the  deaf  provide 
a unique  opportunity  to  investigate  this  problem;  for  the  deaf  are  severely 
limited  in  their  language  experience.  If  the  deaf  perform  as  well  as  the 
hearing,  support  is  given  for  the  notion  that  thought  develops  independently 
of  language.  Like  Piaget,  Furth  believes  that  language  is  not  intrinsic  to 
thought.  Non-linguistic  experience  with  environmental  objects  underlies  the 
development  of  complex  conceptual  thinking.  Furth  does  not  clearly  specify 
whether  this  non-linguistic  experience  is  primarily  socially  or  non-socially 
mediated,  but  it  seems  likely  that  he  agrees  with  Piaget  that  non-socially- 
mediated  learning  is  of  primary  importance  for  conceptual  development. 
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Accordingly,  Furth  (1964)  has  reviewed  the  literature  to  test  the 
specific  hypothesis  that  deaf  subjects  can  perform  as  well  as  hearing  sub- 
jects on  complex  conceptual  tasks  so  long  as  the  tasks  do  not  directly 
involve  language  ability.  Some  of  these  studies  will  be  discussed  later. 

Here  let  us  simply  note  Furth* s conclusion  that  in  general  the  literature 
supports  his  view.  Studies  which  have  failed  to  confirm  his  hypothesis, 
he  says,  have  not  controlled  such  factors  as  poorer  motivation  and  the 
great  number  of  psychologically  and  mentally  abnormal  or  brain-damaged  sub- 
jects in  the  average  deaf  sample. 

Like  Piaget,  Furth  relegates  language  to  the  position  of  a useful 
code  through  which  information  can  be  conveyed  socially.  To  the  extent 
that  language  facilitates  the  acquisition  of  information  from  others,  the 
hearing  person  will  know  more  than  the  deaf,  but  a man’s  most  basic  concepts 
are  learned  non-linguistically , and  his  ability  to  form  new  concepts  is 
largely  independent  of  language. 

The  Russian  School . The  followers  of  Pavlov,  to  whom  we  shall  refer 
as  the  "Russian  School,"  espouse  a position  which  gives  language  the  primary 
role  in  mediating  conceptual  learning.  They  have  elaborated  upon  Pavlov's 
(cited  in  Vygotsky,  1962)  schema  of  the  "First"  and  "Second  Signal  Systems." 

A signal  system  is  a system  of  thought  mediators.  The  First  Signal  System 
is  comprised  of  the  perceptual  constants  and  non-linguistic  symbols  developed 
during  infancy  and  early  childhood  and  is  thus  similar  to  Hebbian  and  Piagetian 
formulations.  But  Luria  and  Yudovich  (1959)  and  Vygotsky  (1962)  state  that 
with  the  advent  of  language,  the  Second  Signal  System,  there  is  a drastic 
reorganization  of  the  child's  thought  processes.  Thought  becomes  mediated 
by  what  Vygotsky  (1962)  calls  "inner  speech." 
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We  have  noted  that  Piaget  stresses  the  importance  of  a gradual  pro- 
cess of  internalization  of  imitative  motor  responses.  Vygotsky  admits  that 
this  process  occurs  and  that  the  resulting  images,  as  part  of  the  First  Sig- 
nal System,  are  important  mediators  of  thought.  But  more  important,  he  says, 
is  an  analogous  process  of  internalization  of  speech.  Piaget  points  out  that 
what  he  calls  "egocentric  speech"  gradually  disappears  at  about  the  time  the 
child  starts  school,  Vygotsky  argues  that  egocentric  speech,  like  the 
imitative  motor  response,  does  not  disappear  but  goes  "underground,"  as  it 
were,  in  the  form  of  thought.  Thus  Piaget  is  inconsistent  is  positing  an 
internalization  of  process  in  the  motor  sphere  and  simply  a disappearance  of 
process  in  the  language  sphere.  Vygotsky  argues  that  it  is  more  logically 
and  empirically  sound  to  admit  a process  of  internalization  in  both  cases. 

It  should  be  noted  that  Vygotsky  is  not  taking  the  same  position  as  Watson 
(1930).  Watson's  view  was  that  the  developmental  sequence  from  language  to 
thinking  went  from  talking  to  whispering  to  inner  speech.  Vygotsky's  posi- 
tion differs  on  at  least  two  counts.  First,  he  says,  there  is  no  evidence 
of  a transitional  phase  like  whispering  between  speaking  out  loud  and  think- 
ing. Secondly,  and  more  importantly,  inner  speech  does  not  have  the  same 
form  as  the  overt  speech  of  the  adult.  It  is  not  simply  internalized  speech. 
Rather,  in  its  characteristics  of  high  condensation  and  lack  of  strict  gram- 
matical structure,  inner  speech  closely  resembles  the  egocentric  speech  of 
the  young  child.  Inner  speech,  the  Second  Signal  System,  is  internalized 
egocentric  speech. 

In  support  of  the  notion  of  inner  speech,  Luria  and  Yudovich  (1959) 
have  reported  a striking  example  of  the  extent  to  which  language  can  influ- 
ence conceptual  behavior.  One  of  the  chief  problems  confronting  theorists 
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is  to  differentiate  the  effects  of  general  development  from  the  effects  of 
language  development.  Thus,  any  increase  in  conceptual  ability  of  the  child 
over  time  may  be  the  result  of  either  of  these  factors,  or  both.  The  beauty 
of  Luria  and  Yudovich's  study  is  that  they  have  circumvented  this  difficulty. 
They  studied  the  conceptual  behavior  of  a set  of  five-year-old  twins  who  were 
severely  retarded  in  language  development.  Then  the  twins  were  separated,  one 
trained  in  language  and  the  other  not  trained.  After  several  months,  their 
behavior  was  reevaluated.  Since  the  time  span  involved  was  short,  maturational 
change  could  be  ruled  out,  and  any  behavioral  changes  could  be  attributed  to 
language  development  alone.  Let  us  review  this  interesting  study. 

In  the  first  testing  at  age  five,  the  twins  were  found  to  have  a 
very  primitive  linguistic  system  consisting  of  a hodge-podge  of  autistic 
words,  adulterated  Russian  words  and  regular  Russian  words.  They  had  names 
for  only  a few  objects.  Moreover,  their  use  of  language  was  quite  remark- 
able. For  example,  a single  object  might  be  denoted  by  several  different 
words  and  one  word  might  denote  several  objects.  The  same  word  might  be 
used  in  one  situation  as  a noun  and  in  another  situation  as  a verb  or  an 
adjective.  It  was  clear  to  observers  that  the  twins  did  abstract  from 
various  situations  elements  of  commonality  to  which  common  lables  were 
applied.  Thus  they  had  some  concepts,  but  their  performance  on  various 
sorting  tasks  revealed  extremely  limited  conceptual  ability.  They  failed 
to  sort  objects  according  to  class  groups  and  failed  to  manifest  any  clearly 
discernible  or  consistent  grouping  plans. 

Another  interesting  finding  was  the  extreme  lack  of  creativity  in 
the  twins'  play.  They  were  unable  to  orient  their  actions  toward  the  future 
completion  of  a goal.  Thus,  they  might  draw  lines  at  random  on  a page  or 
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pile  blocks  upon  one  another,  but  they  could  not  integrate  the  lines  to  form 
meaningful  pictures  or  the  blocks  to  form  meaningful  objects.  Extremely 
susceptible  to  distraction,  they  seemed  to  change  their  interests  with  the 
flux  of  the  environmental  situation.  In  short,  they  were  unable  to  plan  and 
maintain  a goal  directed  series  of  behaviors. 

Analogous  to  their  inability  to  orient  play  towards  a goal  was  their 
inability  to  follow  instructions  which  required  a series  of  steps  in  order 
to  effect  an  end.  The  twins  could  follow  the  instruction,  "Get  the  ball  and 
bring  it  here,"  but  not  the  instruction,  "Bring  the  ball  here."  (Luria  and 
Yudovich,  1959.)  The  first  command  makes  the  sequence  explicit,  but  the 
second  command  requires  that  one  decide  for  himself  what  interpolated  steps 
are  necessary  to  achieve  the  end.  This  the  twins  were  unable  to  do. 

The  authors  summarize  these  findings  as  follows.  " . . . As  a rule 
our  twins ' speech  acquired  meaning  only  in  a.  concrete-active  situation . . . ," 
and,  "...to  evaluate  meaning  outside  the  situations  was  impossible."  (Luria 
and  Yudovich,  1959,  pp.  40-41.) 

Following  the  preliminary  evaluation,  the  twins  were  separated.  One 
twin  did  not  receive  training,  while  the  other  was  given  special  language 
training  for  a total  of  nine  months.  The  authors  describe  the  training  as 
follows.  "The  child  was  first  encouraged  to  give  answers  to  questions,  then 
required  actively  to  name  objects,  and  finally  actively  to  answer  questions, 
to  repeat  complete  phrases  and  to  describe  pictures."  (Luria  and  Yudovich, 
1959,  p.  56.)  After  only  three  or  four  months  of  training,  the  child  learned 
to  understand  and  to  speak  complete  sentences.  Separating  the  twins  also  had 
the  effect  of  spurring  the  language  development  of  the  non-trained  twin  since 
his  old  language  code  would  not  suffice  to  communicate  with  his  new  playmates, 


and  he  was  forced  to  learn  a new  one. 
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The  most  exciting  finding  was  the  effect  of  language  training  upon 
other  behaviors.  For  example,  there  was  an  increase  in  verbalization  during 
play  including  verbal  planning  of  the  project  prior  to  starting  play.  They 
could  now  make  drawings,  build  models  and  cut  out  figures.  They  developed 
the  ability  to  comprehend  speech,  the  referent  of  which  was  not  immediately 
present.  Furthermore,  such  instructions  as  "Bring  me  the  ball"  were  no 
longer  incomprehensible  to  them.  Apparently  the  twins  could  now  use  inner 
speech  to  mediate  thinking  about  the  necessary  steps  to  achieve  a desired 
end.  Language  enabled  them  to  escape  from  complete  dependence  upon  the  im- 
mediate stimulus  situations. 

That  language  training  was  the  crucial  factor  behind  change  is  at- 
tested by  the  fact  that  while  both  twins  improved  in  conceptual  ability,  the 
twin  given  language  training  improved  more  quickly.  Subtle  measures  of 
conceptual  ability  revealed  differences.  We  shall  cite  one  example.  When 
they  were  shown  a picture  of  a cat  playing  a violin,  both  of  them  were  able 
to  state  that  cats  do  not  play  violins,  but  only  the  language-trained  twin 
was  able  to  draw  the  conclusion  that  something  was  wrong  with  the  picture. 
Thus,  differences  in  language  abilty  correlated  with  differences  in  inferen- 
tial ability.  Though  there  were  such  differences  between  the  twins,  the 
crucial  finding,  of  course,  was  that  both  improved  tremendously  in  concep- 
tual skills  as  a function  of  language  training. 

Luria  and  Yudovich  (1959)  conclude  that  their  experiment  lends  strong 
support  to  the  notion  that  the  Second  Signal  System,  inner  speech,  is  exceed- 
ingly important  in  the  mediation  of  thought.  Since  language  development  had 
such  powerful  effects  upon  other  forms  of  behavior  in  the  twins,  the  normal 
development  of  language  should  have  similar,  though  less  sudden,  effects. 
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Roger  Brown.  Roger  Brown  holds  a position  similar  to  that  of  the 
Russian  School.  He  stresses  the  third  alternative — namely,  that  concepts  are 
socially  mediated  and  the  mediation  is  linguistic  (Brown,  1965).  He  agrees 
with  Piaget  that  the  child  learns  concepts  such  as  constancy  of  mass,  volume, 
and  number  non-socially  and  non-linguist ically . Brown  points  out  that  this 
hypothesis  is  supported  by  the  ubiquity  of  such  concepts  among  the  world's 
language  cultures.  We  do  not,  however,  find  this  ubiquity  in  the  case  of 
highly  abstract  concepts  such  as  "justice"  or  "freedom."  The  implication 
is  that  most  of  our  concepts  fall  into  this  class  and  are  socially-  and 
linguistically-mediated. 

Brown  agrees  with  Whorf  that  in  general  the  language  of  a given  cul- 
ture provides  the  dimensions  along  which  its  members  will  construe  the  world, 
and  Brown  admits  that  there  are  significant  language  differences  between  cul- 
tures. But  he  cautions  against  inferring  conceptual  differences  between  cul- 
tures from  literal  differences  in  language  forms  as  Whorf  does.  Brown  notes 
that  in  any  language  there  are  metaphors  which  are  not  to  be  taken  literally. 
One  does  not  think  of  "breakfast"  as  "breaking  a»  fast,"  though  that  is  its 
literal  meaning.  Similarly,  it  would  be  ridiculous  to  assume  that  one  ordi- 
narily thinks  of  the  phrase  "putting  on  the  dog,"  in  its  literal  sense.  Yet 
Whorf' s argument  is  based  upon  an  assumption  of  an  isomorphism  between  word 
and  thought.  Brown's  point  is  that  such  a relationship  does  not  exist,  and, 
as  a result,  that  Whorf  has  over-estimated  the  differences  in  thought  between 
language  cultures. 

He  suggests  that  differences  in  conceptual  behavior  between  cul- 
tures can  be  better  explained  by  the  notion  of  "codability . " (Brown  and 
Lenneberg,  1954.)  Codability  refers  to  the  degree  of  ease  with  which  ob- 
jects, events,  and  ideas  can  be  discriminated  from  similar  objects,  events, 
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and  ideas.  According  to  this  notion,  a given  event  will  vary  in  codability 
depending  upon  the  language.  For  example,  Brown  and  Lenneberg  cite  the 
finding  that  Zuni  Indians  have  considerable  difficulty  discriminating  be- 
tween the  colors  orange  and  yellow  because  in  Zuni  the  same  xrord  is  applied 
to  both  colors.  Furthermore,  there  are  cultures  which  can  readily  make 
fine  distinctions  between  various  shades  of  green,  while  English-speaking 
cultures  cannot.  These  cultures  have  facile  labels  to  apply  to  various 
shades  of  green,  while  in  the  English  language  there  is  an  absence  of  simple 
linguistic  labels  to  mediate  such  discriminations.  One  has  to  resort  to  such 
phrases  as  a "smoky  grayish  green." 

The  general  rule  is  that  a given  culture  will  tend  to  codify  in  lan- 
guage the  objects  and  events  which  are  important  to  it.  To  the  Eskimo  snow 
is  important;  so  he  has  simple  names  for  various  types  of  snow.  Brown  dis- 
agrees, though,  with  Whorf’s  idea  that  the  Eskimo  actually  sees  snow  dif- 
ferently. Rather  the  difference  is  one  of  attention.  The  Eskimo's  language 
directs  his  attention  to  subtle  differences  in  the  texture  of  snow.  The  good 
English-speaking  American  skier  makes  the  same  discriminations.  He  also  de- 
velops language  terms  of  his  own  to  facilitate  these  discriminations.  The 
point  is  that  language  provides  the  dimensions  along  which  one  directs  his 
attention.  In  the  process  of  learning  a particular  language  the  child  is 
provided  with  the  framework  of  these  socially  shared  dimensions. 

J.  B.  Carroll  and  M.  M.  Lewis.  The  last  two  theorists  we  shall  discuss 
have  been  grouped  together  because  they  hold  relatively  similar  positions — 
namely,  that  both  linguistic  and  non-linguist ic  means  of  concept  learning 
are  important.  Their  theories  can  be  conceived  as  lying  approximately  mid- 
way between  those  of  Piaget,  on  the  one  hand,  and  Whorf,  on  the  other.  In 
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spite  of  their  agreement  on  many  issues,  however,  both  Carroll  (1964)  and 
Lewis  (1963)  offer  unique  viewpoints.  We  shall  begin  by  discussing  what  is 
common  to  their  theories  and  end  by  discussing  what  is  unique. 

Both  agree  with  Hebb  and  Piaget  that  the  infant's  first  concepts  are 
the  perceptual  invariants  developed  through  repeated  exposure  to  patterned 
visual,  auditory,  and  tactual  stimulation.  Moreover,  they  recognize  the  im- 
portance of  the  child's  pre-linguistic  experience  with  the  referents  to  which 
words  will  be  later  applied.  For  example,  they  emphasize  that  the  child  has 
a concept  of  "dog"  before  he  learns  the  word.  To  the  extent  that  he  has  had 
a richer  perceptual  experience,  he  will  later  have  more  adequate  conceptual 
referents  to  which  to  apply  his  word. 

Carroll  and  Lewis  also  concur  with  Piaget’s  idea  that  thought  develops 
through  a process  of  internalized  motor  responses,  or  images.  Nonetheless, 
they  assert,  images  as  conceived  by  Piaget  are  but  one  type  of  mediator. 
Language  is  another  important  mediator.  It  is  not  just  a symptom  of  under- 
lying thought  process.  Rather,  it  plays  an  important  role  in  directing 
thought . 

One  of  Lewis'  unique  contributions  is  his  proposal  of  an  interac- 
tionist  theory  between  linguistic  and  non-linguistic  mediation.  He  expresses 
the  theory  as  follows:  "On  the  one  hand,  the  child's  growing  cognition,  even 

when  it  is  not  mediated  by  language,  influences  his  linguistic  growth.  On 
the  other  hand,  language  growth  promotes  his  cognitive  growth."  (Lewis,  1963, 
p.  37.) 

One  of  the  important  ways  that  language  promotes  cognitive  growth  is 
by  giving  order  to  loosely  organized  but  already  existing  ideas. 
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Often  it  is  his  [the  child's]  adoption,  in  imitation,  of  a ver- 
bal form  that  brings  a structure  of  relationships  into  a relatively 
amorphous  schema.  If  it  is  not  true  to  say  that  words  give  birth 
to  his  ideas,  at  least  it  is  true,  that  through  words  his  ideas  grow 
and  ramify  and  become  more  clearly  related  to  each  other.  (Lewis, 

1963,  p.  98.) 

Another  role  of  language  stressed  by  Lewis  is  to  facilitate  the  ex- 
pansion of  the  child's  realm  of  experience,  both  in  time  and  space.  This 
point  calls  to  mind  Luria  and  Yudovich's  (1959)  study  of  language  retarded 
twins  cited  earlier.  Language  training  provided  the  twins  with  the  means  to 
go  beyond  the  concrete  situation,  as  evidenced  by  their  play  and  conceptual 
behavior. 

Lewis  believes  that  the  importance  of  language  increases  with  age  as 
the  child  is  required  to  perform  more  complex  types  of  thinking.  He  cites 
Emmett's  (1949)  point  that  language  may  not  be  necessary  to  mediate  directly 
perceptual  tasks,  but,  as  tasks  become  more  complex,  non-language  mediation 
will  not  suffice.  In  support  of  this  line  of  argument,  Lewis  cites  evidence 
that  the  deaf  are  relatively  inferior  to  the  hearing  in  abstract  conceptual 
thought  and  the  degree  of  inferiority  increases  with  age.  The  position  that 
language  increases  in  importance  with  development  is  quite  similar  to 
Vygotsky's  notion  of  the.  Second  Signal  System,  but  Lewis  does  not  stress  as 
the  Russian  theorists  do  that  there  is  a drastic  reorganization  of  thought 
processes  with  the  learning  of  language.  Rather,  there  is  a continued  inter- 
action between  linguistically  and  non-linguistically  mediated  forms  of  thought. 

Carroll  disagrees  with  Lewis'  assertion  that  the  importance  of  lan- 
guage mediation  increases  with  task  complexity.  He  points  out  that  language 
is  not  essential  to  complex  conceptual  thinking.  Many  musical  composers, 
for  example,  are  able  to  hear  music  in  their  mind's  ear,  so  to  speak.  A 
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symphonic  theme  is  certainly  an  intricate  concept.  When  a composer  trans- 
poses a musical  theme  from  one  key  to  another,  he  is  engaging  in  a highly 
abstract  activity  without  the  aid  of  language. 

Carroll  also  cites  the  conceptual  ability  of  the  deaf  as  evidence 
for  his  contention.  Contrary  to  Lewis,  he  argues  that  the  deaf  show  no 
deficit  in  conceptual  ability  relative  to  the  hearing  so  long  as  language  is 
not  directly  involved  in  the  task.  Thus,  Carroll  comes  close  to  Furth's 
position  that  the  basic  capacity  for  abstract  conceptualization  develops 
independent  of  language. 

Furthermore,  he  emphasizes  the  surprising  amount  of  agreement  between 
different  language  cultures  regarding  which  referents  are  given  names.  He 
concludes  that  non-language  experience  with  the  referents  of  one's  environ- 
ment is  an  important  source  of  conceptual  learning. 

Carroll  (1964)  does  believe,  however,  that  language  influences  one's 
thinking.  Language,  he  says,  has  the  effect  of  increasing  or  decreasing  the 
salience  of  differences  between  stimuli.  Like  Brown,  he  emphasizes  that 
words  do  not  increase  one's  absolute  capacity  to  discriminate  between  very 
similar  words,  but  they  do  facilitate  one's  ability  to  attend  to  and  remem- 
ber those  differences. 

Lewis  has  said  that  one  of  the  important  roles  of  language  is  to 
give  structure  to  an  existing  but  amorphous  group  of  ideas.  Carroll  provides 
a useful  complement  to  this  notion.  He  suggests  that  giving  a child  a name 
for  a concept  alerts  the  child  to  the  existence  of  the  concept  and  facili- 
tates the  process  of  searching  for  the  ideas  to  which  it  is  applied.  This 
process  will  occur  even  when  the  child  has  none  of  the  relevant  ideas  to 
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start  with.  For  example,  "The  adult  who  tells  a child  that  there  is  such  a 
thing  as  a platypus,.  . . alerts  the  child  to  the  existence  of  a possible 
class  of  experiences.  . . (Carroll,  1964,  p.  90.) 

In  conclusion,  there  remains  considerable  disagreement  among  theo- 
rists regarding  the  manner  in  which  concepts  are  learned  and  thought  mediated 
These  views  run  the  gamut  from  those  like  Piaget  and  Furth,  who  stress  non- 
language learning  and  relegate  language  to  an  auxiliary  position,  to  those 
like  Whorf,  who  believe  there  is  an  isomorphism  between  language  and  thought. 


Studies  with  the  Deaf 


Reference  has  been  made  several  times  in  this  paper  to  studies  of 
deaf  subjects.  There  appears  to  be  considerable  disagreement  regarding  the 
cognitive  abilities  of  the  deaf.  We  have  noted  that  Furth  and  Carroll  be- 
lieve the  data  show  the  deaf  to  be  equal  to  the  hearing  in  conceptual  ability 
Lewis,  on  the  other  hand,  believes  the  data  show  the  deaf  to  be  deficient  in 
conceptual  ability. 

If  the  assumption  is  accepted  that  the  deaf  are  a non-language  group, 
then  studies  of  their  conceptual  ability  would  seem  to  be  extremely  relevant 
to  the  question  of  language  and  conceptualization.  If  they  are  shown  to  be 
equal  in  conceptual  ability  to  hearing  subjects,  the  hypothesis  must  be 
accepted  that  high  level  conceptual  behavior  is  possible  without  language. 

In  a recent  review  of  the  literature,  Hans  Furth  (1964)  notes  the 
disagreement  regarding  the  results  of  studies  with  the  deaf  and  attributes 
it  to  a lack  of  adequate  controls.  He  cites  some  of  the  studies  he  feels 
were  adequately  controlled.  Let  us  briefly  outline  some  of  them. 
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Putnam  (1962)  showed  that  deaf  adolescents  who  were  limited  to  manual 
language  and  were  more  than  three  years  behind  their  age  mates  scholastically, 
learned  faster  than  normals  the  correct  manual  choice  for  each  of  a set  of 
word  pairs.  The  results  were  consistent  for  four  different  tests — high- 
similarity  meaningful  pairs,  low-similarity  meaningful  pairs,  high-similarity 
nonsense  syllables  and  low-similarity  nonsense  syllables. 

Furth  (1961)  gave  deaf  and  hearing  subjects  a series  of  tasks  like 
Harlow's  Learning  to  Learn  Tasks  (1949).  He  found  thar  the  deaf  were  superior 
on  "same"  and  "symmetry"  concepts  which,  he  hypothesized,  do  not  involve  ver- 
bal learning,  but  were  inferior  on  the  concept  of  "opposites"  which  is  verbally- 
learned  . 

Kates  (1962)  studied  the  concept  attainment  of  deaf  and  normal  ado- 
lescent groups  matched  in  one  case  on  age  and  IQ  and  in  another  on  IQ  and 
school  achievement.  (The  deaf  were  generally  behind  in  school  achievement.) 
Cards  with  figures  varying  in  four  perceptual  dimensions  were  to  be  sorted 
until  the  correct  concepts  were  attained.  The  results  showed  that  for  both 
matching  conditions  the  deaf  were  equal  to  normals  in  attaining  concepts 
based  upon  sensory  similarity  rather  than  upon  similarity  by  convention. 

Furth  (1963)  studied  the  speed  with  which  deaf  and  hearing  children 
and  adolescents  attained  the  concept  of  "part-whole."  The  problem  was  to 
choose  from  among  each  set  of  five  familiar  objects  the  two  which  represented 
a part-whole  relationship.  He  reported  that  the  deaf  performed  very  simi- 
larly to  the  hearing. 

Kates,  et  al  (1961)  investigated  the  spontaneous  conceptual  behavior 
of  hearing  and  deaf  adolescents,  using  the  matching  techniques  cited  above. 

The  objects  to  be  sorted  were  the  33  familiar  objects  of  the  Goldstein-Sheerer 
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Sorting  Test.  The  deaf,  though  somewhat  inferior  in  naming  their  sorts, 
manifested  the  same  number  and  type  of  categorical  grouping  as  the 
hearing . 

Furth  concludes  from  these  studies  that  the  ability  to  learn  and 
the  actual  learning  of  most  abstract  concepts  are  independent  of  language, 
though  certain  concepts  are  dependent  upon  language.  For  example,  hearing 
subjects  perform  better  than  the  deaf  on  the  concept  of  opposites  because 
it  is  a somewhat  arbitrary  concept  and  is  not  likely  to  be  learned  through 
non-language  experience.  But  by  and  large,  the  deaf  should  not  be  retarded 
on  tasks  which  do  not  specifically  require  language  mediation. 

As  noted  above,  Furth  reviewed  many  studies  other  than  the  ones 
cited  here,  including  some  purporting  to  show  conceptual  deficiency  in  the 
deaf.  He  asserts  that  such  findings  result  from  sampling  error.  Specifi- 
cally, the  generally  poorer  motivation  among  deaf  subjects  and  the  presence 
in  most  deaf  sample  groups  of  a large  number  of  brain-damaged,  mentally- 
retarded  and  emotionally-disturbed  subjects. 

But  there  are  important  objections  to  his  line  of  reasoning.  Marion 
Blank  (1965)  has  raised  some  of  them.  She  points  out  that  in  a great  number 
of  reported  studies  the  deaf  did  less  well  than  the  hearing.  To  conclude 
that  all  of  these  contrary  findings  result  from  poor  subject  selection  is  tan- 
tamount to  denying  the  possibility  that  one's  hypothesis  can  be  disconf irmed . 
Such  an  argument  can  always  be  invoked  when  contrary  results  are  obtained. 

It  might  be  just  as  plausible  to  conclude  that  the  literature  confirms  the 
opposite  hypothesis — that  the  deaf  do  more  poorly  on  conceptual  tasks  as  a 
result  of  language  retardation.  Studies  not  conforming  to  this  hypothesis 
could  be  dismissed  with  the  argument  that  deaf  subjects  were  selected  who 
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had  superior  language  skills.  To  the  extent  that  such  subjects  are  not 
representative  of  the  deaf  population  as  a whole,  one  cannot  make  infer- 
ences about  the  relative  skills  of  the  deaf  and  hearing  or  about  the  impor- 
tance of  language.  In  fact,  Blank  makes  just  such  a point.  One  cannot 
assume,  she  says,  that  deaf  subjects  represent  a non-language  group.  As 
she  points  out,  many  of  the  deaf  included  in  the  studies  cited  by  Furth 
received  extensive  training  in  language  from  as  early  as  three  years  of 
age;  so  their  language  ability  is  highly  developed.  Her  argument  is  bol- 
stered by  a glance  at  the  studies  reviewed  here.  For  example,  in  Kates', 
et  al  (1961)  experiment  with  the  Goldstein-Sheerer  Object  Sorting  Test, 
the  average  WAIS  IQ  for  the  deaf  was  102,  including  both  verbal  and  per- 
formance scales!  Only  Putnam's  (1962)  study  used  deaf  subjects  who  had  no 
verbal  language  skills.  A subject  with  a verbal  IQ  of  100  cannot  be  legi- 
timately considered  a non-language  control.  Thus,  a close  look  at  many 
of  these  studies  does  not  yield  a firm  conviction  about  the  independence 
of  language  and  conceptualization.  Rather,  one  ends  up  amazed  at  the 
remarkable  ability  of  some  deaf  subjects  to  learn  language. 

One  would  hope  for  a better  non-language  population  than  these 

highly  verbal  subjects.  The  deaf-mute  is  one  possibility.  Luria  and 

Yudovich's  (1959)  description  of  the  conceptual  ability  of  the  deaf-mute 

provides  a striking  contrast  to  the  findings  cited  by  Furth. 

The  deaf-mute  who  has  not  been  taught  to  speak , indicates  objects 
or  actions  with  a gesture;  he  is  unable  to  abstract  the  quality 
or  action  from  the  actual  object,  to  form  abstract  concepts,  to 
systematize  the  phenomena  of  the  external  world  with  the  aid  of 
the  abstracted  signals  furnished  by  language  but  which  are  not 
natural  to  visual , practically  acquired  experience . (Luria  and 
Yudovich,  1959,  pp.  23-24;  underlining  added.) 
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If  it  can  be  assumed — and  Luria  and  Yudovich  so  state  it — that  they 
are  referring  to  deaf  children  who  simply  have  not  been  taught  language  and 
not  to  organically-retarded  deaf  children,  then  this  observation  provides 
firm  support  for  the  importance  of  language  for  conceptualization  and  calls 
into  question  the  validity  of  Furth's  interpretation  of  the  literature. 

Let  us  reconsider  the  studies  cited  by  Furth  in  the  light  of  the 
contention  that  language  retardation  leads  to  conceptual  retardation  for 
all  concepts  except  those  "....natural  to  visual,  practically  acquired 
experience."  (Luria  and  Yudovich,  1959,  p.  24.) 

Putnam  (1962)  found  that  non-verbal  deaf  subjects  exceeded  hearing 
subjects  in  a paired-associates  task  but  there  was  no  systematic  relation- 
ship between  the  members  of  each  word  pair.  In  other  words,  no  concept 
was  learned.  Thus,  there  was  no  way  that  language  could  facilitate  per- 
formance. In  fact,  language  probably  hindered  performance  on  this  task  by 
providing  false  hypotheses.  It  seems  likely  that  hearing  subjects  were  led 
astray  by  their  tendency  to  try  to  find  systematic  conceptual  relationships 
between  word  pairs. 

Furth  (1961)  showed  the  deaf  to  be  superior  to  hearing  subjects  on 
same  and  symmetry  concepts.  Kates  (1962)  found  they  were  equal  on  concepts 
based  upon  sensory  similarity . Furth  (1962)  showed  that  they  were  equal  in 
speed  of  learning  the  concept  part-whole . In  each  case  the  concept  to  be 
learned  is  one  which  is  based  on  a concrete  stimulus  relationship.  They 
do  not  represent,  therefore,  a high  level  of  abstract  ability. 

Kates'  (1962)  finding  that  deaf  subjects  manifest  the  same  number 
and  type  of  conceptual  sortings  of  the  Goldstein-Sheerer  Objects  as  hearing 
subjects  cannot  be  explained  on  this  basis.  Certainly  the  Goldstein-Sheerer 
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Test  required  a high  degree  of  abstraction.  It  seems  reasonable  here,  how- 
ever, to  invoke  Blank's  argument  that  the  deaf  subjects  used  in  the  study 
had  a high  degree  of  language  ability  and,  therefore,  did  not  constitute 
a non-language  control  group.  It  should  be  pointed  out  that  by  invoking 
this  argument,  one  is  not  ruling  cut  the  possibility  of  being  disconfirmed 
as  Furth  does.  Similar  results  on  abstract  sorting  tasks  with  a truly  non- 
language group,  such  as  deaf-mutes,  would  provide  such  disconf irmation . 

The  conclusion  which  seems  to  be  warranted  by  the  results  of  these 
studies  is  that  concepts  based  upon  concrete  stimulus  similarity  may  be 
attained  without  language.  But  these  probably  constitute  only  a relatively 
small  portion  of  the  concepts  used  by  man.  Most  concepts  are  determined 
by  convention  rather  than  perception.  Furth's  conclusions  notwithstanding, 
studies  with  the  deaf  do  not  disconfirm  the  importance  of  language  for  con- 
ceptual development. 


LANGUAGE  AND  THOUGHT:  STATEMENT  OF  POSITION 


A review  of  the  theories  and  experiments  presented  heretofore  has 
suggested  the  following  position.  While  conceptual  thinking  can  certainly 
be  mediated  by  non-language  symbols,  most  concepts  are  learned  and  most 
thinking  done  by  language  mediation — the  third  of  Brown's  alternatives. 
Furthermore , the  importance  of  language  mediation  should  increase  with  the 
abstractness  and  complexity  of  the  conceptual  task.  Let  us  discuss  this 


position  more  in  detail. 
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In  thinking  about  mental  development  one  can  only  conclude  that  the 
environment  of  the  infant  and  child  does  not  have  the  degree  of  structure 
which  we  as  adults  are  likely  to  attribute  to  it  without  question.  The 
child  has  to  learn  what  the  important  dimensions  of  experience  are.  Whorf 
states  it  this  way: 

The  categories  and  types  that  we  isolate  from  the  world  of 
phenomena  we  do  not  find  there  because  they  stare  every  observer 
in  the  face;  on  the  contrary,  the  world  is  presented  in  a kalei- 
doscopic flux  of  impressions  which  has  to  be  organized  by  our 
minds — and  this  means  largely  by  the  linguistic  systems  of  our 
minds.  (Whorf,  1956,  p.  213.) 

Whorf  has  perhaps  overstated  the  case  for  language.  Certainly  a 
large  amount  of  conceptual  development  takes  place  before  language  is 
learned.  Hebb  and  Piaget  are  correct.  The  first  concepts  are  the  percep- 
tual constants  learned  in  the  first  months  of  life.  During  this  period  the 
infant  engages  in  the  crucial  endeavor  of  actually  learning  how  to  perceive. 
Hebb,  Melzak  and  others  (cited  in  Hunt,  1961)  have  shown  that  depriving  the 
organism  of  normal  sensory  experiences  during  this  period  impairs  later 
ability.  Conversely,  an  enriched  experience  will  facilitate  later  ability. 

This  writer  agrees  with  Piaget's  notions  about  the  development  of 
a system  of  symbols  through  a gradual  process  of  motoric  imitative  responses. 
Using  such  a mediational  system,  the  child  learns  many  important  concepts 
about  the  world,  such  as  the  physical  laws  of  constancy.  One  should  also 
stress  the  importance  of  the  child's  general  experience  with  the  referents 
to  which  his  words  will  later  be  applied. 

Pre-linguistic  experience  is  conceived  here,  however,  as  a necessary 
but  not  sufficient  basis  for  later  conceptual  development.  Language  is  es- 
sential to  this  development.  Language  serves  as  a system  of  mediation  which 
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facilitates  conceptual  thinking  and  the  formation  of  new  concepts,  and 
serves  as  a means  to  convey  to  the  child  the  way  his  society  structures 
the  environment.  To  state  these  points  more  briefly,  language  helps  to 
mediate  the  individual's  own  thinking  and  to  transmit  concepts  from  one 
person  to  another. 

The  essential  role  of  language  as  a mediator  is  to  facilitate  the 
compartmentalization  of  the  environment.  If  two  different  objects  are 
given  the  same  name,  they  will  be  responded  to  in  the  same  way  even  though 
in  absolute  terms  they  are  discriminable . This  process  is  referred  to  by 
learning  theorists  as  "acquired  equivalence  of  cues."  Language  can  also 
mediate  distinctive  responses  to  similar  stimuli  by  providing  different 
names.  This  process  is  called  "acquired  distinctiveness  of  cues."  Dietze 
(1955)  and  Norcross  (1958),  among  others,  have  shown  the  effectiveness  of 
language  labels  in  mediating  discriminations. 

The  general  rule  seems  to  be  that  words  which  are  more  discrimin- 
able than  the  stimuli  to  which  they  are  applied  will  enhance  the  distinc- 
tiveness of  those  objects,  while  words  that  are  less  discriminable  will 
diminish  their  distinctiveness.  The  power  of  words  over  other  mediational 
systems  lies  in  the  fact  that  we  can  make  finer  distinctions  between  words 
than  between  members  of  other  systems  of  signifiers.  Words  are  extremely 
facile  mediational  system. 

The  net  effect  of  using  word  labels  is  not  to  change  one's  absolute 
ability  to  discriminate  between  stimuli.  As  Brown  points  out,  the  Eskimo 
does  not  actually  see  snow  differently  because  of  his  language.  Rather, 
language  directs  his  attention  to  differences  between  various  types  of 


snow.  A study  by  Carroll  and  Cassagrande  (1958)  of  the  conceptual  behavior 
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of  Navajo-  and  English-speaking  children  illustrates  this  point.  The 
Navajo  language  makes  it  obligatory  to  specify  the  shape  of  the  object 
referred  to  when  using  a verb.  It  was  found  that  as  a result  Navajo  child- 
ren have  a higher  propensity  to  sort  on  the  basis  of  shape  rather  than  size 
or  color.  That  language  serves  to  direct  attention  is  a major  emphasis  in 
this  thesis.  To  the  extent  that  people  attend  to  different  aspects  of  the 
world,  they  do  differ  in  the  conception  of  reality. 

Moreover,  differences  in  attending,  which  constitute  different 
views  of  the  world,  should  increase  in  importance  for  more  abstract  con- 
ceptual activities.  Heretofore,  we  have  dealt  with  language  primarily  in 
its  role  as  a namer  of  objects.  But  more  abstract  concepts  refer  only  by 
a long  series  of  steps  to  concrete  objects  and  should,  therefore,  be  more 
influenced  by  language  differences. 

This  writer  believes  that  it  is  difficult  to  overemphasize  the 
importance  of  language  in  its  other  role  as  a conveyor  of  socially-shared 
concepts.  In  spite  of  the  fact  that  a child  learns  many  concepts  non- 
linguistically , such  concepts  are  essentially  autistic.  According  to 
Piaget,  "images"  are  autistic  symbols.  They  suffice  for  the  learning  of 
such  concepts  as  the  laws  of  conservation,  which  can  be  learned  by  direct 
experiences  with  the  physical  environment,  but  many  of  the  child's  self- 
learned  concepts  do  not  square  with  those  of  society.  The  reason  is  that 
many  of  our  concepts  are  arbitrary  and  are  based  minimally,  or  not  at  all, 
upon  physical  similarity.  The  child  must  learn  the  way  his  society  struc- 
tures the  environment,  and,  as  Whorf  points  out,  language  is  the  primary 
means  of  communicating  this  structure. 
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It  may  even  be  better  to  have  no  verbal  language  at  all  than  to 
have  an  autistically  developed  language  system  such  as  the  twins  had. 

For  example,  the  deaf  child  may  function  reasonably  well  with  a system 
of  hand-signal  language,  providing  the  signals  correspond  to  society's 
concepts.  In  comparison,  the  twins,  who  had  a verbal  language,  but  the 
wrong  one,  were  actively  hindered  in  conceptual  development  by  that  lan- 
guage, since  it  directed  their  attention  toward  the  wrong  aspects  of  a 
situation. 

Language  provides  a yardstick  against  which  the  child  checks  and 
readjusts  his  concepts.  Through  a process  of  trial,  error,  and  parental 
correction,  he  gradually  learns  to  apply  a new  word  correctly.  Vygotsky 
(1962)  offers  a graphic  illustration  of  the  instability  of  a child's  con- 
cepts. Every  child,  he  says,  passes  through  a stage  in  which  his  concepts 
take  the  form  of  the  "chain  complex."  In  the  chain  complex,  the  child  is 
able  to  abstract  some  criterion  of  commonality  between  two  referents  but 
is  unable  to  keep  this  criterion  in  mind  to  decide  whether  a third  refe- 
rent belongs  in  the  concept  group.  Instead,  he  chooses  on  the  basis  of  a 
different  criterion  which  the  third  element  shares  with  one  or  more  of  the 
orignial  elements.  The  hallmark  of  the  chain  complex  is  that  the  criterion 
of  selection  changes.  Vygotsky  illustrates  this  phenomenon  with  the  fol- 
lowing example:  "....a  child's  use  of  quah  to  designate  first  a duck 

swimming  in  a pond,  then  any  liquid,  including  the  milk  in  his  bottle; 
when  he  happens  to  see  a coin  with  an  eagle  on  it,  the  coin  is  also  called 
a quah , and  then  any  round,  coin-like  object."  (Vygotsky,  1962,  p.  70.) 

The  extreme  malleability  of  the  child's  concepts  at  this  stage  of 
development  indicates  the  importance  of  corrective  feedback  from  parents. 


28 

Language  provides  the  means  whereby  parents  can  direct  children's  concepts 
along  the  correct  lines. 

Of  course,  spoken  language  is  not  the  only  mediator  by  which  socially 
shared  concepts  can  be  conveyed.  There  certainly  are  many  concepts  which  the 
child  learns  simply  through  a process  of  imitation.  He  learns,  for  example, 
that  a dog  is  something  that  one  pets.  He  will  notice  that  a cat  is  petted 
as  well,  but  if  he  is  observant,  he  may  make  the  distinction  that  one  is 
often  fed  milk  while  the  other  is  almost  never  fed  milk.  He  will  also,  of 
course,  notice  perceptual  differences.  This  is  perhaps  a rather  limited 
example.  In  a broader  sense,  though,  parents  by  their  everyday  behavior 
provide  the  child  with  concepts  about  the  important  aspects  of  the  environ- 
ment. The  effect  of  language  is  to  greatly  facilitate  this  process.  The 
essential  point  is  that  socially-shared  concepts,  no  matter  how  they  are 
mediated,  must  be  learned  in  order  for  conceptual  ability  to  develop. 


LANGUAGE  AND  DEPRIVATION:  THEORY 


The  question  of  the  relation  of  language  to  conceptualization  is 
a crucial  one  to  those  who  are  attempting  to  prevent  and  remediate  the 
effects  of  cultural  deprivation.  For  when  one  speaks  of  conceptual  deficit 
as  the  result  of  cultural  deprivation,  the  question  is  raised,  "deprivation 
from  what?"  There  are  only  two  logical  possibilities — language  experience 
and  non-language  experience. 

This  writer  agrees  with  Bereiter  and  Engelmann  (in  press)  that  the 
term  "cultural  deprivation"  is  perhaps  an  unfortunate  one.  Taken  in  its 
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narrow  sense,  it  suggests  that  the  deprived  child’s  deficit  is  the  result  of 
not  attending  the  zoo  or  the  concert.  Ridiculous  as  such  a position  may 
appear,  some  have  taken  it  seriously.  Many  remediation  programs  for  the 
deprived  have  been  designed  from  just  this  viewpoint. 

Another  liability  of  the  term  is  that  it  leads  to  fruitless  discus- 
sion over  whether  the  deprived  child  has  a "culture."  These  discussions 
are  usually  concluded  with  the  agreement  that  he  has  a culture,  but  it  is 
a different  one.  The  important  fact,  often  missed  in  such  discussion,  is 
that  the  deprived  child  lacks  certain  experiences  which  will  develop  his 
conceptual  skills.  This  lack  is  what  must  be  discovered  and  ameliorated, 
because  without  these  skills  he  cannot  succeed  in  school  or  occupation. 

The  experiences  which  he  lacks  are  certainly  more  basic  than  attending  the 
zoo.  Perhaps,  the  term  "experience  deprivation"  would  be  less  misleading 
than  "cultural  deprivation." 

There  is  considerable  disagreement  among  leading  workers  in  the 
field  of  cultural  deprivation  regarding  the  primary  area  of  deprivation. 

Hunt  (1964),  for  example,  following  Piaget,  stresses  the  importance  of  pre- 
linguistic  sensory  and  motor  experience.  Bereiter  and  Engelmann  (in  press) 
and  Bernstein  (1962a;  1962b)  support  the  position  of  writers  like  Whorf  and 
Brown  in  emphasizing  language  learning.  Still  a third  position  is  taken  by 
Deutsch  (1964),  who,  like  Lewis,  acknowledges  the  importance  of  both  non- 
linguistic  and  linguistic  learning  and  underscores  the  increasing  importance 
of  the  latter  as  the  child  grows  older.  Let  us  review  these  various  positions. 

J.  McV.  Hunt.  According  to  J.  McV.  Hunt  (1961;  1964),  the  primary 
lack  in  the  CD  child's  learning  is  an  absence  of  rich  perceptual  and  motoric 
experience  during  the  pre-linguist ic  years.  Hunt  agrees  with  Hebb  and  Piaget 
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that  a child  learns  to  conceptualize  important  referents  of  his  environment 
before  language  develops.  Accordingly,  he  advocates  a Montessorian  tech- 
nique of  environmental  enrichment.  The  goal  of  such  a remedial  program  would 
be  to  " . . . foster  the  development  of  these  semi-autonomous  central  pro- 
cesses that  can  serve  as  imagery  representatives  of  objects  and  events  and 
which  can  become  the  referents  for  the  spoken  symbols  required  in  the  pho- 
nemic combinations  of  spoken  or  written  language."  (Hunt,  1964,  p.  239.) 
Clearly,  he  is  referring  here  to  what  Piaget  calls  a system  of  images . 

In  support  of  his  position,  he  cites  work  with  animals  by  Hebb 
(Hunt,  1964)  and  others  on  the  effects  of  stimulus  enrichment  and  depriva- 
tion upon  later  development  of  problem  solving  ability.  For  example,  rats 
which  were  raised  with  triangles  painted  on  the  walls  of  their  cages  were 
superior  later  in  a discrimination  task  involving  triangles  to  a control 
group  raised  without  such  experience.  Conversely,  animals  which  are  raised 
for  the  first  few  months  of  life  in  complete  absence  of  visual  or  auditory 
stimulation  later  show  gross  defects  in  their  ability  to  perform  discrimi- 
nations using  these  modalities.  Furthermore,  the  effects  of  these  early 
learning  experiences  appear  to  be  greater  for  organisms  with  higher  ratios 
of  association-to-sensorv  cerebral  cortex.  Thus,  the  effects  of  early  depri- 
vation are  more  marked  and  permanent  for  the  dog  than  for  the  rat  and  should 
be  even  more  so  for  the  human.  Hunt  derives  from  these  experiments  the 
general  rule  that  the  richness  of  early  experience  is  directly  related  to 
conceptual  ability. 

He  believes,  however,  that  the  stimulus  deprivation  hypothesis  does 
not  apply  to  the  first  year  of  life  of  the  CD  child.  In  fact,  he  says,  the 
CD  child  receives  more  stimulation  during  the  first  year  of  life  than  the 
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NCD  child.  But  during  the  second  year  there  is  a gradual  onset  of  retardation 
due  to  a lack  of  variety  of  environmental  objects  to  observe  and  manipulate. 

Hunt  emphasizes  the  child's  need  during  the  Preconceptual  Phase  (18 
months  to  4 years)  for  a variety  of  models  to  imitate;  for  it  is  by  a pro- 
cess of  motoric  imitation  that  a child  develops  his  first  system  of  media- 
tional  symbols.  In  this  sphere  also,  the  CD  environment  is  found  wanting. 

During  the  Intuitive  Phase  (4  to  7 years)  there  is  a need  for  the 
child  to  discuss  his  intuitively-derived  concepts  in  order  to  bring  them  into 
closer  correspondence  to  reality.  This  point  is  similar  to  the  one  made 
earlier  regarding  the  importance  of  language  as  a means  to  direct  the  child's 
concepts  along  socially-shared  lines  of  development.  Thus,  Hunt  does  give 
credit  to  language  as  a mediator  of  concepts.  But  his  prime  emphasis  is 
upon  prelinguistic  learning.  To  reiterate,  he  conceives  of  cultural  depri- 
vation essentially  as  a failure  to  provide  the  child  with  rich  perceptual- 
motor  experience  during  the  first  few  years  of  life. 

Carl  Bereiter  and  Siegfried  Engelmann.  Bereiter  and  Engelmann,  in 
a book  to  be  released  this  fall  entitled  Teaching  Disadvantaged  Children  in 
the.  Preschool,  take  quite  a contrary  view  of  cultural  deprivation.  They 
believe  that  the  principal  area  of  deficit  is  language  learning.  They  be- 
gin their  argument  by  refuting  the  notion  of  stimulus  deprivation  and  end 
by  discussing  the  importance  of  language  deficit  in  the  culturally  deprived. 

First  of  all,  they  admit  that  severe  stimulus  deprivation  may  have 
extreme  effects  upon  later  development.  Thus,  they  do  not  question  the 
validity  of  the  studies  cited  by  Hunt.  What  they  object  to  is  the  applica- 
tion of  these  data  by  analogy  to  the  question  of  cultural  deprivation.  They 


point  out  that  the  debilitating  effects  of  sensory  deprivation  are  realized 
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only  when  deprivation  occurs  very  early  in  infancy.  There  is  no  evidence  that 
the  CD  child  is  stimulus-deprived  during  this  period.  In  fact,  Pasamanick  and 
others  (cited  in  Bereiter  and  Engelmann,  in  press)  have  failed  to  find  develop- 
mental differences  between  CD  and  NCD  children  during  the  first  two  years  of 
life.  Moreover,  they  continue,  Hunt  himself  has  admitted  the  CD  child  pro- 
bably receives  more,  not  less,  stimulation  during  the  first  year  of  life.  They 
suggest  that  many  writers  have  misinterpreted  Hunt's  position  in  this  issue. 

Hunt  did  not  suggest  that  stimulus-deprivation  occurs  during  the  first 
year.  He  did  assert  that  during  the  second  year  its  effects  were  felt.  On 
this  point  Bereiter  and  Engelmann  flatly  disagree  with  Hunt.  They  argue  that 
according  to  Piaget's  theory,  a wide  variety  of  concrete  objects  and  events 
should  suffice  to  facilitate  the  accomodation  of  the  child's  sensory  and 
motoric  schemata.  Their  graphic  example  is  that  a garbage  can  provides  the 
same  type  of  learning  experience  as  a set  of  blocks.  The  CD  environment  is 
potentially  as  rich  in  objects  and  events  as  the  NCD  environment;  so  stimulus 
deprivation  is  not  the  cause  of  cultural  deprivation. 

The  crux  of  Bereiter  and  Engelmann 's  argument  is  that  the  CD  child's 
conceptual  retardation  results  from  his  language  inability.  This  inability 
is  the  result  of  quantitative  and  qualitative  differences  between  the  lan- 
guage environments  of  the  CD  and  NCD  home.  They  express  the  differences  in 
the  following  manner: 

. . . it  would  appear  that  what  we  may  call  the  cognitive  uses  of 
language  are  severely  restricted,  especially  as  regards  communica- 
tion between  adults  and  children.  Language  is  used  to  control  be- 
havior, to  express  sentiments  and  emotions,  to  permit  the  vicarious 
sharing  of  experiences,  and  in  general  to  keep  the  social  machinery 
of  the  home  running  smoothly.  . . . But  what  is  lacking  by  compari- 

son is  the  use  of  language  to  explain,  to  describe,  to  instruct,  to 
inquire,  to  hypothesize,  to  analyze,  to  compare,  to  deduce,  and  to 
test.  (Bereiter  and  Englemann,  in  press,  ch  2,  p.  16  of  preliminary 
draft . ) 
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They  further  point  out  that  in  many  disorganized  minority  groups,  such  as 
Puerto  Rican  immigrants,  there  is  no  tradition  to  be  passed  on  from  genera- 
tion to  generation  as  there  is  in  more  stabilized  middle-class  groups.  Be- 
cause in  such  disorganized  groups  language  is  not  used  to  teach  the  child 
the  cultural  mores,  he  does  not  learn  to  appreciate  this  valuable  use  of 
language.  The  result  of  such  a deprived  language  environment  is  severe 
language  retardation. 

The  most  striking  aspect  of  this  retardation,  Bereiter  and  Engelmann 
argue,  Is  the  inability  to  use  language  to  mediate  conceptual  thinking.  In 
this  regard,  they  point  out  the  marked  similarity  between  the  CD  child  and 
the  deaf  child  in  language  and  conceptual  retardation.  We  have  previously 
discussed  the  controversy  regarding  language  and  conceptual  abilities  in  the 
deaf  and  have  concluded  that  studies  with  deaf  subjects  do  not  disconfirm 
the  importancy  of  language.  Bereiter  and  Englemann  simply  cite  the  finding 
that,  on  the  average , deaf  and  CD  populations  show  the  same  pattern  of  scho- 
lastic retardation.  Both  groups  rarely  progress  beyond  the  seventh  grade 
level  of  achievement.  Moreover,  as  a rule,  upper-class  deaf  children  do  not 
excel  lower-class  deaf  children.  This  finding  supports  their  argument  that 
richness  of  non-languge  experience  is  not  the  crucial  determinant  of  cog- 
nitive ability.  If  the  difference  between  the  garbage  can  and  the  set  of 
blocks  were  crucial,  there  should  be  differences  in  ability  between  lower 
and  upper  class  deaf  subjects.  What  this  comparison  and  the  general  compa- 
rison of  the  deaf  with  the  CD  child  suggests,  assert  Bereiter  and  Engelmann, 
is  the  importance  of  language  learning. 

One  particular  aspect  of  the  CD  child's  language  deficit  is  his  in- 
ability "...  to  deal  with  sentences  as  sequences  of  meaningful  parts.  . ." 
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(Bereiter  and  Engelmann,  in  press,  ch . 2,  p 22  of  preliminary  draft.)  They 
refer  to  this  phenomenon  as  the  "giant  word"  syndrome.  In  repeating  a sen- 
tence spoken  to  them,  NCD  children  tend  to  telegraph  the  sentence,  while 
retaining  the  essential  words  (Brown  and  Fraser,  1963).  On  the  other  hand, 
CD  children  in  repeating  will  produce  a rough  rendition  of  the  sound  pattern 
of  the  whole  sentence.  In  the  process,  individual  words  are  not  clearly 
articulated.  Since  words  appear  in  different  contexts,  this  slurring  will 
inhibit  learning  of  any  particular  word.  He  will  also  have  difficulty  in 
learning  to  recombine  individual  words  to  construct  sentences.  He  will 
tend  to  learn  stereotyped  phrases,  and  in  constructing  sentences  will  per- 
mute these  phrases  or  giant  words,  rather  than  individual  words.  Bereiter 
and  Engelmann  regard  the  giant  word  syndrome  as  a crucial  area  of  language 
deficiency . 

Basil  Bernstein.  Basil  Bernstein,  a British  sociologist,  is  another 
theorist  who  emphasizes  that  cultural  deprivation  is  synonomous  with  lan- 
guage deprivation.  He  begins  his  argument  with  the  proposition  that  " . . . 
forms  of  spoken  language  initiate,  generalize,  and  reinforce  special  types 
of  relation  with  the  environment  and  thus  create  for  the  individual  parti- 
cular dimensions  of  significance."  (Bernstein,  1962a,  p.  31.)  He  goes  on 
to  suggest  that  there  is  a qualitative  difference  between  what  he  calls  the 
"expanded  code"  of  the  NCD  and  the  "restricted  code"  of  the  CD  child.  The 
prime  characteristic  of  the  expanded  code  is  that  it  allows  for  the  elabora- 
tion of  complex  ideas.  The  person  who  has  mastered  this  form  of  language  is 
able  to  express  subtle  nuances  of  his  experiences.  The  restricted  code,  on 
the  other  hand,  to  which  CD  children  are  limited,  is  a highly  stereo- 
typed form  of  language  which  serves  to  maintain  social  communication  at  a 
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superficial  level,  but  does  not  allow  for  subtle  discrimination  of  experience. 
Rather,  a restricted  code  tends  to  ",  . . raise  the  level  of  relevance  of  the 
concrete  and  descriptive  level  of  response  and  inhibit  generalizing  ability 
at  the  higher  ranges."  (Bernstein,  1962a,  p.  36.) 

Martin  Deutsch.  Martin  Deutsch  (1963)  defends  a position  somewhere 
between  the  two  extremes  of  Hunt,  on  the  one  hand,  and  Bereiter,  Engelmann 
and  Bernstein,  on  the  other.  He  agrees  with  Hunt  that  the  CD  child  lacks 
the  rich  variety  of  patterned  stimulation.  For  example,  the  NCD  child  has 
special  toys  like  blocks  which  are  systematically  varied  in  size  and  shape, 
while  the  CD  child  does  not.  Such  playthings  are  conducive  to  the  develop- 
ment of  the  type  of  conceptual  schemata  that  Piaget  refers  to.  A trash  can 
is  not  comparable  to  such  toys. 

Deutsch  asserts,  that  in  the  auditory  sphere,  as  well  as  the  visual, 
the  CD  child  lacks  a variety  of  patterned  stimulation.  He  refers  in  this 
context  to  the  low  "signal-to-noise"  ratio  in  the  CD  home.  Because  there 
is  generally  a high  level  of  irrelevant  background  noise,  and  because  the 
parents  rarely  speak  to  him,  the  CD  child  learns  to  disregard  auditory 
stimuli  in  general  and  verbal  auditory  stimuli  in  particular  and  becomes 
retarded  in  auditory  perception. 

Deutsch  believes  that  the  onset  of  retardation  for  the  CD  child 
occurs  during  the  third  and  fourth  years.  Accordingly,  he  advocates  the 
use  of  a Montessorian  preschool  program  to  offset  retardation. 

But  a Montessorian  approach,  he  says,  is  not  enough.  Language 
training  cannot  be  left  out  of  an  enrichment  program;  for  language  becomes 
more  important  with  age.  In  support,  Deutsch  cites  data  which  indicate 
that  differences  between  CD  and  NCD  children  in  perceptual  abilities 
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decrease  while  differences  in  language  abilities  increase  with  age.  Thus, 
the  ideal  program,  as  he  sees  it,  would  include  a Montessorian  preschool 
with  a gradual  increase  in  language  training  by  the  beginning  of  elementary 
school. 


RESEARCH  ON  STIMULUS  AND  LANGUAGE  DEPRIVATION 


Having  presented  some  of  the  theoretical  positions  regarding  cul- 
tural deprivation,  let  us  consider  some  of  the  data  relevant  to  the  stimulus 
deprivation  and  language  deprivation  hypotheses. 

In  support  of  the  stimulus-deprivation  hypothesis,  Deutsch  (1964) 
cites  data  which  indicate  that  the  CD  child  is  deficient  in  both  auditory 
and  visual  input  channels.  Birch  and  Belmont  (1965)  also  report  an  in- 
teresting experiment  on  auditory  perception.  They  used  a method  of  paired- 
comparisons  in  which  subjects  had  to  judge  the  intensity  of  two  tones  pre- 
sented in  sequence.  It  was  found  that  CD  children  consistently  underesti- 
mated the  intensity  of  the  second  tone,  while  NCD  children  overestimated. 
These  data  lend  credence  to  the  notion  that  the  CD  child  learns  to  selec- 
tively inattend  to  auditory  stimuli  because  of  the  low  signal-to-noise 
ratio  of  his  environment. 

In  general,  the  indication  is  that  the  CD  child's  deficit  is  greater 
for  audition  than  for  vision.  Reissmann  (1962),  for  example,  emphasizes  the 
CD  child's  orientation  to  the  physical  and  visual  rather  than  the  aural  and 
vocal.  This  position  is  also  supported  by  Weaver's  (1963)  work  with  the 
Illinois  Test  of  Psycholinguistic  Abilities.  He  found  relative  strength 
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in  visual-motor  channels  in  CD  children  but  weakness  in  auditory-vocal 
channels . 

In  support  of  the  language  deficiency  hypothesis,  there  are  data 
which  indicate  the  existence  of  language  differences  between  the  CD  and 
NCD.  Most  of  the  studies  reported  in  the  literature  emphasize  that  the  CD 
child  is  simply  quantitatively  retarded  in  language  development.  Templin 
(1957),  for  example,  reports  that  in  the  articulation  of  speech  sounds, 
speech  sound  discrimination,  sentence  structure,  and  vocabulary,  the  CD 
child  is  one  year  retarded  by  the  time  he  reaches  the  first  grade.  Loban 
(1963)  and  others  have  shown,  moreover,  that  the  CD  child  possesses  all 
the  necessary  elements  of  grammar  and  syntax. 

There  are  data,  on  the  other  hand,  which  indicate  qualitative  as 
well  as  quantitative  differences  between  the  language  codes  of  the  CD  and 
NCD  child.  For  example,  Bernstein  (1962b)  has  reported  qualitative  dif- 
ferences in  structural  selection  and  lexicon  choice  between  CD  and  NCD 
adolescents  in  a free  discussion  situation.  In  comparison  with  NCD,  CD 
adolescents  are  especially  restricted  in  the  use  of  adjectives,  uncommon 
adjectives,  uncommon  adverbs,  complex  verb  forms  and  subordinations. 

He  has  also  found  differences  in  the  temporal  sequence  of  speech 
production  among  these  adolescent  subjects  (1962a) . The  CD  tend  to  use 
longer  phrase  length,  shorter  word  length,  and  to  spend  less  time  pausing. 
These  data  support  the  notion  that  less  planning  is  involved;  their  speech 
is  more  automatic  and  predictable.  It  follows  that  in  speaking  the  CD 
are  drawing  from  a more  restricted  and  stereotyped  language  corpus.  One 
could  perhaps  argue  that  differences  in  hesitation  phenomena  pertain  not 
to  properties  of  the  language  code  but  to  the  use  of  language.  Hesitation 
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phenomena  are  relevant  to  differences  in  language  code,  however,  since  they 
offer  presumptive  evidence  about  the  restriction  of  the  code  itself. 

The  question  of  whether  the  codes  differ  quantitatively  or  quali- 
tatively is  an  important  one;  for  if  the  codes  differ  qualitatively,  remedial 
language  training  for  the  CD  child  must  be  oriented  toward  specifying  areas 
of  difference  and  correcting  them  rather  than  simply  giving  the  child  a 
general  "catch  up"  program  on  all  aspects  of  language. 


SOCIAL  CLASS  DIFFERENCES  IN  CONCEPTUAL  DEVELOPMENT 


While  there  is  still  some  doubt  about  the  extent  of  differences 
between  the  CD  and  the  NCD  child  in  language  code,  the  data  on  conceptual 
behavior  clearly  indicate  wide  differences.  Recent  studies  by  Siller  (1957; 
1958) , John  (1963) , Deutsch  (1965) , and  Hess  and  Shipman  (1965)  have  shown 
that  the  CD  child  is  deficient  in  conceptual  ability  on  both  linguistic  and 
non-linguistic  tasks.  This  deficiency  appears,  moreover,  to  increase  with 
age  relative  to  the  NCD. 

Prior  to  these  recent  studies,  there  has  been  some  controversy  over 
this  matter.  Early  studies  of  CD  children  used  global  measures  of  intelli- 
gence. McCandless  (1952)  reviewed  the  literature  up  to  that  time  and  con- 
cluded that  status  differences  were  generally  found  and  that  differences 
were  greater  for  verbal  than  for  performance  items.  He  pointed  out,  though, 
that  the  results  were  not  without  ambiguity.  Siller  (1957)  made  the  same 
observation  about  the  early  studies.  He  advocated  the  study  of  more  limited 
aspects  of  intelligence,  an  approach  which  has  been  the  hallmark  of  recent 
work  in  the  field.  Let  us  review  some  of  these  recent  studies. 
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One  of  the  first  which  conformed  to  this  limited  aspect  approach  was 
done  by  Siller  himself  (1957;  1958).  He  hypothesized  and  tested  two  vari- 
ables that  he  considered  important  to  explain  cultural  differences — form  of 
symbolism  (verbal  or  non-verbal)  and  proneness  to  abstraction.  Subjects 
were  sixth  graders,  divided  into  CD  and  NCD  groups.  Each  subject  was  given 
four  tests;  verbal  and  non-verbal  classification  tests,  and  verbal  and  non- 
verbal analogies  tests.  The  results  confirmed  the  prediction  that  CD  child- 
ren were  relatively  more  deficient  on  abstract  and  verbal  tests. 

By  far  the  most  extensive  study  directed  at  language  and  conceptual 
differences  was  that  reported  by  John  (1963)  and  Deutsch  (1965) . This  study 
involved  hundreds  of  children  and  utilized  a massive  battery  of  specific 
measures  of  language  and  conceptual  development.  These  tests  included  pic- 
ture naming  tests  of  various  levels  of  complexity,  verbalization  tests,  con- 
ceptual sorting  and  concept  formation  tests. 

The  theoretical  framework  of  the  study  involved  the  delineation  of 
three  major  levels  of  language  behavior;  labeling , relating , and  categoriz- 
ing. Labeling  is  the  ability  to  pair  a word  with  its  referent.  It  was 
measured  by  such  tests  as  the  Peabody  Picture  Vocabulary  Test  and  other 
picture-naming  tests.  Relating  involves  the  understanding  of  grammatical 
relationships  between  words.  It  was  measured  by  the  extent  to  which  the 
subjects  responded  on  an  association  test  with  words  belonging  to  the  same 
grammatical  class  as  the  stimulus  word.  Categorizing  involves  the  use  of 
language  to  facilitate  abstract  groupings  of  objects  and  it  was  measured 
by  conceptual  sorting  and  concept  attainment  tests. 

The  results  confirmed  the  hypothesis  that  status  differences  in 
language  and  conceptualization  do  exist  and  that  they  increase  with  age. 
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Deutsch  summarizes  the  results  as  follows:  "...  what  is  found  is  a defi- 

cit ....  in  the  measures  which  reflect  abstract  and  categorical  use  of 
language  as  opposed  to  denotative  and  labeling  use."  (Deutsch,  1965,  p.  85.) 

Hess  and  Shipman  (1965)  report  an  interesting  study  which  attempts 
to  relate  language  and  conceptualization.  Their  work  was  based  on  the  pre- 
mise that  most  concepts  are  taught  to  the  child  linguistically  by  the  pa- 
rents, particularly  the  mother.  They  rated  the  words  used  by  CD  and  NCD 
mothers  during  interaction  with  the  child  on  degree  of  abstractness  and 
found  that  CD  mothers  used  fewer  abstract  words.  Moreover,  degree  of  ma- 
ternal language  abstractness  was  correlated  with  conceptual  ability  of  both 
the  mothers  and  their  children  as  measured  by  a conceptual  sorting  task. 


LANGUAGE  ANT)  DEPRIVATION:  STATEMENT  OF  POSITION 

Let  us  briefly  summarize  the  general  position  taken  in  this  study 
on  the  relation  between  thought  and  language  and  then  consider  the  specific 
case  of  cultural  deprivation.  It  was  suggested  that  most  concepts  are  medi- 
ated socially  via  language.  In  learning  the  language  of  his  culture,  the 
child  also  learns  to  structure  his  experiences  along  socially-shared  lines. 
Nonetheless,  pre-language  learning  is  important;  for  the  child  must  have  had 
experience  with  the  referents  to  which  his  language  will  be  applied,  and,  as 
Piaget  has  shown,  many  basic  concepts  about  the  world  are  acquired  by  the 
child  non-linguistically . In  summary,  non-linguistic  learning  was  considered 
a necessary  but  not  sufficient  foundation  upon  which  later  language-mediated 
conceptual  development  is  built. 
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A review  of  theory  and  experimentation  upon  the  question  of  cultural 
deprivation  has  indicated  that  the  CD  child  is  deprived  of  both  early  lan- 
guage and  non-language  experiences.  The  attitude  of  this  writer  is  that  it 
is  wrong  to  argue  that  cultural  deprivation  is  synonomous  with  either  stimu- 
lus or  language  deprivation  alone.  Both  are  important.  Lewis’  notion  that 
there  is  an  interaction  between  the  types  of  learning  would  appear  to  be  the 
most  germane  approach  toward  understanding  cultural  deprivation.  Through- 
out the  course  of  development  there  will  be  changes  in  the  relative  impor- 
tance of  language  and  non-language  learning.  In  planning  a remedial  program 
for  CD  children  one  must  develop  a timetable  and  devise  the  program  accordingly. 

During  the  first  eighteen  months  or  so  of  life  it  is  essential  that 
the  infant  be  exposed  to  a wide  variety  of  ordered  perceptual  experience;  for 
it  is  during  this  period  that  he  learns  that  the  objects  of  his  environment 
have  stability  and  are  recognizable.  In  Hebbian  (1949)  terms,  the  infant 
develops  neural  cell  assemblies  and  phase  sequences  which  correspond  to  those 
objects.  As  noted  above,  the  CD  child  probably  receives  more  stimulation 
than  the  NCD  child  during  this  period,  and  therefore,  the  onset  of  depriva- 
tion may  not  occur  during  this  period. 

(It  is  possible,  of  course,  that  the  CD  child’s  retardation  does 
have  its  onset  this  early  in  life.  Direct  studies  of  perceptual  ability 
will  be  required,  however,  rather  than  inferences  based  upon  hypothetical 
conditions  in  the  CD  home.  A study  that  is  now  in  the  planning  stage  at 
the  Duke  University,  Education  Improvement  Program  may  yield  some  informa- 
tion on  this  question.  It  has  been  found  elsewhere  that  normal  infants  pre- 
fer complex  to  simple  visual  stimuli,  when  preference  is  defined  as  the 
relative  amount  of  time  spent  fixating  the  stimuli.  The  same  trend  was 
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found  for  normal  monkeys,  while  monkeys  raised  for  the  first  few  months  of 
life  under  conditions  of  extreme  visual  deprivation  were  found  to  prefer 
simple  to  complex  stimuli.  The  plan  is  to  investigate  visual  preference  in 
CD  children.  A similar  preference  in  CD  children  would  provide  support  for 
the  notion  of  stimulus  deprivation.) 

Retardation  probably  sets  in  after  the  second  year  of  life  and  the 
likely  cause  is  what  Hunt  and  Deutsch  refer  to  as  the  poor  quality  of  the 
perceptual  environment.  The  attitude  of  this  writer  is  that  the  child  pro- 
bably does  need  playthings  which  are  conducive  to  the  development  of  the 
Piagetian  cognitive  schemata.  Such  objects  as  garbage  cans  simply  will  not 
provide  the  same  opportunity  for  perception  and  manipulation  as  blocks  and 
other  toys  which  are  systematically  varied  in  size  and  color.  The  CD  child 
suffers  from  this  lack  in  his  environment  primarily  during  the  preschool 
years . 

But  during  the  school  years  this  form  of  deprivation  becomes  less 
important  than  language  deprivation.  Deutsch  (1964)  has  noted  that  dif- 
ferences in  perceptual  abilities  between  CD  and  NCD  children  decrease  with 
development  while  language  differences  increase.  This  writer  would  argue 
that  even  at  the  beginning  of  school  language  retardation  is  the  most  impor- 
tant cause  of  conceptual  inability.  Bereiter  and  Engelmann  and  Bernstein 
have  shown  that  CD  children  are  qualitatively  as  well  as  quantitatively 
retarded  in  language  development.  In  fact,  the  finding  of  Bereiter  and 
Engelmann  that  CD  children  tend  to  speak  in  giant  words  complements  nicely 
Bernstein's  finding  that  CD  adolescents  speak  in  stereotyped  phrases  which 
are  suitable  for  social  communication  but  not  for  the  expression  of  com- 


plex ideas. 


43 


Another  qualitative  aspect  of  the  CD  child's  language  code,  an  aspect 
which  will  be  emphasized  here,  is  its  relative  absence  of  abstract  words. 

There  appear  to  be  at  least  two  basic  reasons  for  this  absence.  First  of 
all,  as  the  Hess  and  Shipman  (1965)  study  shows,  CD  parents  simply  do  not 
know  or  at  least  do  not  use  abstract  words  themselves. 

A second  and  related  reason  is  that  the  learning  of  abstract  words 
requires  more  teaching,  and  the  CD  mother  does  not  provide  this  either.  John 
(1964)  cites  a study  which  clarifies  this  point.  The  study  in  question  showed 
that  on  the  Peabody  Picture  Vocabulary  Test,  CD  children  have  most  trouble  with 
action  words  such  as  "digging,"  "pouring,"  and  "tying."  John  makes  the  dis- 
tinction between  "low-stability"  words  such  as  the  above  and  "high-stability" 
words  such  as  "dog"  or  "cat."  Low-stability  words  are  more  abstract  because 
they  appear  in  many  different  contexts  while  dog  and  cat  refer  to  particular 
highly  concrete  stimulus  situations.  A low-stability  word,  therefore,  requires 
more  teaching;  for  the  child  must  abstract  its  meaning  from  the  variety  of  dif- 
ferent stimulus  situations  to  which  it  applies.  Since  teaching  is  limited  in 
the  CD  home,  the  child  has  to  learn  by  simple  exposure  to  language,  not  by 
feedback  from  parents.  As  a result  his  language  code  will  lack  abstract  words. 

Moreover,  the  typical  life  of  the  CD  family  is  not  such  that  the  ac- 
quisition of  abstract  words  would  be  very  useful.  Roger  Brown  (1965)  in  his 
discussion  of  the  role  of  language  in  thought  mentions  the  fact  that  any  par- 
ticular referent  has  not  one  but  many  names.  For  example,  a dime  may  also  be 
referred  to  as  a shiny  object,  a coin,  money,  a thing,  etc.  The  term  used  to 
refer  to  an  object  in  a particular  language  community  will  correspond  to  its 
non-linguistic  equivalent.  In  the  case  of  a dime,  everyone  will  use  it  to  buy 
goods  and  hence  refer  to  it  and  think  of  it  as  a "dime"  or  as  "money."  But 
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the  economist  might  refer  to  is  as  a "means  of  exchange,"  and  a chemist  or  a 
physicist  might  refer  to  it  as  a "metal"  or  a "thing."  These  terms  can  be 
conceived  of  as  lying  along  a continuum  dimension  of  concreteness-abstraction 
(though  not  necessarily  in  the  order  given  above). 

The  point  here  is  that  the  life  of  the  CD  child  is  geared  toward  con- 
crete operations  upon  environmental  objects.  Thus,  he  ordinarily  has  little 
use  of  or  chance  to  acquire  high  level  abstract  terms.  When  one  tries  to 
teach  abstract  concepts  to  the  CD  child,  he  is  met  with  the  difficulty  that 
the  child  does  not  have  the  linguistic  terms  to  mediate  such  learning.  More- 
over, because  his  language  code  is  relatively  overloaded  with  concrete  terms, 
attention  will  be  oriented  away  from  abstract  avenues  of  thought.  It  may 
even  act  as  a deterrent,  preventing  him  from  acquiring  a set  to  attend  to 
the  abstract  rather  than  the  concrete. 

PROPOSAL  FOR  STUDY 


The  aim  of  the  technique  to  be  proposed  is  to  investigate  some  of  the 
dimensions  which  appear  to  be  relevant  to  the  question  of  conceptual  dif- 
ferences between  CD  and  NCD  children.  One  of  these  dimensions  is  degree  of 
language  involvement.  Another  is  mode  of  stimulus  input--the  manner  in  which 
the  information  to  be  conceptualized  is  introduced.  And  a third  is  the  degree 
to  which  the  task  measures  an  explicit  or  implicit  level  of  conceptualization. 
WTiat  is  meant  by  these  dimensions  will  be  clarified  as  we  go  along. 

The  technique  will  be  to  compare  the  same  CD  and  NCD  children  on  sev- 
eral measures  of  conceptualization  which  vary  along  these  dimensions.  Rather 
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than  varying  the  type  of  concept  involved,  however,  it  is  proposed  to  include 
the  same  concepts  on  all  measures.  This  technique  allows  one  to  make  mean- 
ingful comparisons  between  a particular  subject’s  or  group's  performance  on 
the  various  measures.  To  illustrate  what  is  meant  by  different  measures  of 
the  same  concepts  let  us  briefly  outline  some  of  the  measures.  One  involves 
the  child's  spontaneous  sorting  of  pictures  of  animals,  clothes,  foods,  and 
means  of  transportation  into  conceptual  groupings.  Another  involves  his 
ability  to  provide  a verbal  rationale  for  his  sorts  of  these  objects.  A 
third  involves  his  ability  to  provide  the  generic  name  for  each  of  these 
four  concepts.  The  justification  for  such  a technique  is  that  there  are 
various  levels  of  understanding  of  the  same  basic  concepts,  and  the  relative 
status  of  conceptual  development  of  the  two  social  class  groups  may  be  con- 
tingent upon  the  manner  in  which  concept  attainment  is  measured. 

Studies  have  shown  that  CD  children  show  conceptual  deficiency  in 
sorting  tasks.  This  is  not  to  say,  necessarily,  that  they  do  not  possess 
the  concepts  in  question.  It  may  be  that  the  child  has  a concept  at  some 
level  of  understanding  but  fails  to  use  it  explicitly  in  the  sorting  task. 

If  this  were  the  case  the  problem  would  be  to  develop  ways  to  facilitate 
use  of  these  latent  concepts — to  bring  them  into  the  open,  so  to  speak. 

One  is  reminded  in  this  regard  of  Reese's  (1962)  mediational- 
deficiency  hypothesis.  This  hypothesis  states  that  in  the  course  of  nor- 
mal development  there  is  a stage  at  which  the  child  has  mastered  words  but 
as  yet  cannot  use  them  to  mediate  conceptual  behavior.  For  example,  he 
may  understand  the  generic  term,  animal,  but  be  unable  to  use  it  in  group- 
ing members  of  that  class.  Only  later  does  he  learn  to  use  words  to  mediate 
conceptualizing.  Analogously,  what  is  posited  here  might  be  called  a 
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"concept-use  deficiency"  in  the  CD  child.  The  CD  child  may  show  evidence 
of  understanding  a concept  at  an  implicit  level,  but  not  at  an  explicit 
level.  This  is  what  is  meant  by  the  explicit-implicit  dimension. 

Another  hypothesis  of  this  study  is  that  the  CD  child’s  ability  to 
conceptualize  should  be  contingent  upon  the  mode  of  stimulus  input.  It  has 
been  noted  that  while  the  CD  child  is  retarded  in  both  auditory  and  visual 
input  channels,  he  is  relatively  more  visually  than  auditorially  oriented. 

He  tends  to  learn  his  concepts  largely  through  concrete,  visual  experiences. 

By  comparison,  he  is  relatively  lacking  in  ability  to  process  auditorially- 
introduced  verbal  information.  If  one  were  to  design  two  comparable  tests 
of  conceptual  ability,  one  involving  auditory  and  the  other  visual  input, 
there  should  be  differences  in  the  CD  child’s  performance.  For  example,  he 
may  evidence  a firmer  grasp  of  the  concept,  animal,  if  examples  of  that  con- 
cept are  presented  to  him  visually  than  if  presented  auditorially.  He  may 
have,  in  effect,  two  concepts — auditory  and  visual — about  the  same  group  of 
referents . 

In  the  NCD  child,  on  the  other  hand,  there  should  be  a closer  corre- 
spondence between  word  and  object.  Because  of  his  greater  degree  of  language 
training,  he  should  be  proficient  in  processing  auditory  information  into  a con- 
ceptual schema.  For  him,  conceptual  ability  should  not  be  contingent  upon 
mode  of  stimulus  input. 

If  this  prediction  were  confirmed,  we  would  have  an  important  lead 
on  the  way  concepts  should  be  taught  to  CD  children.  Deutsch  (1965)  contends 
that  schooling  does  little  for  the  CD  child  because  he  in  inundated  from  the 
start  by  a flood  of  verbal  information  which  he  cannot  comprehend.  One  can- 
not assume  that  the  name  of  an  object  in  the  absence  of  that  object  has  as  much 
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meaning  for  him  as  for  the  NCD  child.  What  may  be  needed  is  an  approach 
which  capitalizes  on  his  relative  strength,  namely  vision.  In  teaching 
words  visual  props  could  be  used  to  strengthen  the  bonds  between  the  object 
and  the  word.  Similarly,  in  teaching  concepts  visual  props  depicting  the 
objects  could  be  used.  Such  devices  as  the  Bell  and  Howell  Language  Master 
allow  the  child  to  engage  in  this  process  on  his  own.  He  both  sees  the  ob- 
ject and  hears  the  word.  He  may  also  try  out  his  imitation  of  the  word  and 
later  compare  his  version  with  the  model.  Later,  when  the  bonds  of  meaning 
were  firmly  established  between  word  and  object,  the  use  of  visual  props 
could  be  decreased.  At  this  point  words  would  have  meaning  for  the  CD  child, 
meaning  which  is  lacking  when  he  first  enters  school. 

In  addition  to  the  explicit  sorting  and  naming  tests  mentioned  above, 
therefore,  what  was  needed  was  a measure  of  implicit  conceptualization  and  a 
measure  upon  which  mode  of  stimulus  input  could  be  varied.  A technique  was 
chosen  which  would  meet  both  of  these  demands.  It  is  called  "associative 
clustering"  and  was  developed  by  Bousfield  (1953) . 

To  illustrate  the  method  let  us  suppose  that  a list  of  sixteen  words 
is  constructed  with. four  words  in  each  of  the  four  categories  animals,  foods, 
means  of  transportation,  and  clothing.  The  order  of  the  words  is  randomized 
and  they  are  presented  to  the  subject  one  at  a time.  His  task  is  to  recall 
as  many  words  as  he  can.  The  focus  of  interest  is  the  sequence  of  recall. 

If  the  subject  possesses  the  concepts  in  question,  he  will  tend  to  recall 
in  sequence  words  belonging  to  the  same  conceptual  classes.  Thus  he  might 
recall  as  follows:  dog,  cow,  horse,  coat,  tie,  shirt,  etc.  Clustering  is 
defined  as  the  extent  to  which  the  subject  does  order  his  recall  in  the  fore- 


going manner. 
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Associative  clustering  fits  into  the  conceptual  frameworks  of  Hebb 
(1949)  and  Miller  (1956).  In  Hebbian  terms  associative  clustering  is  the 
behavioral  result  of  partial  overlap  of  cell  assemblies  and/or  phase  se- 
quences in  the  brain.  Repeated  contiguous  association  of  a group  of  sub- 
ordinates— for  example,  names  of  animals — gives  rise  to  a superordinate  cell 
assembly.  After  the  superordinate  structure  is  established,  activation  of 
any  one  of  the  subordinates  will  lead  to  activation  of  the  superordinate, 
which  will  in  turn  activate  the  other  subordinates.  Activation  in  this  con- 
text is  analogous  to  habit  strength.  This  theory,  then,  accounts  for  the 
tendency  to  recall  taxonomically  related  words  in  sequence. 

Miller's  "chunk  hypothesis,"  though  less  elegant  in  terminology,  is 
also  relevant  to  the  phenomenon  of  clustering.  Miller's  notion  is  that  we 
all  use  what  he  calls  "Plans"  in  order  to  facilitate  memory.  By  a Plan 
is  meant  a method  for  grouping  information  into  chunks.  He  cites  experimen- 
tal data  to  show  that  the  number  of  chunks  of  information  is  constant  for 
immediate  memory.  But  ".  . .we  can  increase  the  number  of  bits  of  infor- 
mation that  it  contains  simply  by  building  larger  and  larger  chunks,  each 
containing  more  information  than  before."  (Miller,  1956,  p.  93.)  For  Miller, 
clustering  in  recall  is  presumptive  evidence  of  a "Plan"  to  group  same-class 
words  together  in  order  to  facilitate  recall.  It  should  be  noted  that  by  a 
"Plan"  Miller  does  not  necessarily  mean  a conscious  process.  For  example, 
the  subject  in  a clustering  experiment  may  not  even  realize  that  he  is  group- 
ing the  animals  together  in  his  recall.  Nonetheless,  if  he  has  the  implicit 
concept,  he  will  tend  to  cluster. 

Hebb's  superordinate  theory  also  does  not  specify  that  the  superordi- 
nate structure  corresponds  to  a word  mediator.  If  the  subordinates  are 
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associated  together  frequently  enough,  a non-linguistic  superordinate  struc- 
ture will  be  formed.  CD  children,  therefore,  should  be  able  to  cluster  to 
some  extent.  Those  who  advocate  a Piaget ian-Montessorian  approach  would  ar- 
gue that  general  environmental  experience  should  suffice  for  the  establish- 
ment of  superordinate  structures  without  the  need  for  language  mediation. 
Nonetheless,  language  mediation  should  facilitate  this  process  of  superordi- 
nation. Because  of  his  deficit  in  language  mediation  ability,  the  CD  child 
should  cluster  somewhat  less  and  remember  fewer  words  than  the  NCD  child. 

(It  should  be  noted  that  this  prediction  does  not  contradict  the 
concept-use  deficiency  hypothesis  stated  above.  Though  the  CD  child  is 
likely  to  cluster  less  than  the  NCD  child,  he  may  be  relatively  more  de- 
ficient in  explicit  conceptual  tasks.) 

The  technique  of  associative  clustering  lends  itself  well  to  the 
varying  of  mode  of  stimulus  input.  One  can  present  the  list  in  the  form  of 
written  or  spoken  words,  pictures,  slides,  objects,  or  combinations  of  these. 

Several  investigators  have  studied  the  effect  of  varying  the  stimu- 
lus dimension  upon  clustering.  Let  us  briefly  review  some  of  this  research. 
Osborn  (1960)  used  a combined  auditory-visual  presentation  in  which  pictures 
were  presented  and  words  simultaneously  spoken  to  study  the  clustering  be- 
havior of  familial  and  organic  retardates.  The  hypothesis  was  that  retardates 
should  cluster  less  than  normals  because  of  poorer  verbal  mediation  abilities. 
The  C.A.  of  Osborn's  retardate  groups  ranged  from  10  to  30  years.  They  were 
matched  with  normals  on  M.A.  He  found  no  significant  differences  between 
the  three  groups  on  either  amount  of  clustering  or  total  recall. 

Rossi  (1963)  tested  the  same  hypothesis — namely  that  retardates 
should  have  a deficit  in  verbal  mediational  ability.  He  equated  normals  and 
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retardates  at  three  levels  of  M.A.  , as  follows:  4-6,  7-3,  and  10-0.  The 

crucial  difference  from  Osborn's  study  was  that  Rossi  used  only  auditory 
input  instead  of  a combined  auditory-visual  presentation.  Results  showed 
significantly  more  clustering  by  normals  than  by  retardates.  Rossi  attri- 
butes the  difference  between  his  and  Osborn's  results  to  the  method  of  pre- 
sentation. "It  appears  as  if  the  pictures  that  Osborn  used  provided  the 
retardates  with  enough  concrete  stimulus  support  (or  association)  so  that 
they  did  not  make  any  errors  and  hence  clustered  as  well  as  normals." 

(Rossi,  1963,  p.  697.) 

With  normals  the  same  effect  of  stimulus  mode  upon  clustering  does 
not  occur.  E.  L.  Rossi  and  S.  L.  Rossi  (1965)  systematically  varied  stimu- 
lus conditions  in  their  study  of  the  development  of  clustering  in  two-  to 
five-year-olds.  Three  presentation  methods  were  employed,  as  follows: 

(1)  Ss  simply  heard  the  words.  (2)  Ss  simultaneously  heard  the 
words  and  were  shown  pictures  of  the  named  objects.  (3)  _Ss  simultaneously 
heard  the  words  and  were  shown  the  objects. 

The  results  showed  no  effect  of  method  of  presentation  upon  amount 
of  clustering.  This  finding  bears  out  the  hypothesis  that  among  normals 
conceptual  ability  is  relatively  independent  of  mode  of  stimulus  input. 

To  this  writer's  knowledge  there  have  been  no  studies  of  associative 
clustering  in  CD  children.  Nonetheless,  the  work  that  has  been  done  with 
retardates — a group  which  shares  with  the  CD  the  characteristic  of  being 
deficient  in  language  ability — as  well  as  the  theoretical  considerations 
discussed  above,  suggests  that  there  should  be  an  interaction  between  stimu- 
lus input  and  social  class  upon  clustering.  Specifically,  CD  children  should 
cluster  less  with  an  auditory  than  with  a visual  presentation  method,  while 


this  difference  should  not  occur  with  NCD  children. 
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There  is  considerable  disagreement  in  the  literature  regarding  the 
time  table  for  the  development  of  clustering  in  children.  Rossi  (1964)  and 
Rossi  and  Rossi  (1965)  report  that  clustering  occurs  at  levels  significantly 
above  chance  as  early  as  two  years  of  age  and  increases  in  a monotonic  func- 
tion at  least  throughout  the  period  from  two  to  eleven.  From  this  fact  and 
from  the  fact  that  mental  retardates  cluster,  Rossi  suggests  that  clustering 
is  a primitive  conceptual  process. 

On  the  other  hand,  Gerjuoy  and  Spitz  (1966),  using  a similar  list 
of  words,  found  that  clustering  is  a late-developing  process  which  does  not 
occur  at  above-chance  levels  until  about  fourteen  years  of  age! 

This  tremendous  discrepancy  appears  to  be  a function  of  the  way  clus- 
tering is  measured.  Rossi  used  the  "RR"  or  "Ratio  of  Repetition"  statistic, 
and  Gerjuoy  and  Spitz  used  the  so-called  "Scr"  statistic.  Both  measures  take 
account  of  the  number  of  words  recalled  in  estimating  whether  clustering  is 
above  chance,  but  the  Scr  measure  also  takes  account  of  the  number  of  words 
recalled  Tn  each  category  and,  therefore,  is  the  better  measure.  But  there 
remains  considerable  doubt  about  the  complexity  and  developmental  sequence  of 
the  clustering  process.  It  was  hoped  that  this  study  might  help  resolve  the 


controversy . 
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Chapter  II.  Method 


Subjects 


The  experiment  was  done  with  40  five  and  six-year-old  Negro  sub- 
jects (Ss) , 20  culturally-deprived  (CD)  and  20  non-culturally-deprived  (NCD) . 
CD  Ss  were  drawn  from  the  three  Durham  Headstart  classes  for  five  and  six- 
year-old  preschoolers.  The  average  age  was  six  years  and  two  months  for  the 
CD  group  and  five  years  and  nine  months  for  the  NCD  group.  Both  groups  con- 
tained 11  boys  and  9 girls. 

The  designation  of  CD  was  based  upon  sociometric  data.  These  data 
are  summarized  in  Table  1. 

The  designation  NCD  was  based  upon  fewer  data.  In  most  cases  the 
sole  criterion  was. father’s  occupation.  These  data  are  summarized  in  Table  2- 
For  the  most  part  the  occupations  in  question  are  indicative  of  middle  to 
upper  middle  class  status. 

_Ss  were  selected  for  the  CD  group  in  the  following  manner.  The 
sociometric  data  on  all  Headstart  pupils  were  inspected  and  each  child  was 
rated  on  degree  of  deprivation.  Then  the  Peabody  Picture  Vocabulary  Test 
was  administered  to  all  children  in  the  program.  Only  jSs  who  scored  above 
70  in  I.Q.  were  considered.  In  the  final  selection  an  attempt  was  made  to 
choose  the  most  impoverished  from  those  Ss  who  scored  above  70.  The  CD 


Table  1.  Sociometric  Data  for  Culturally  Deprived  Subjects 
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sample  finally  chosen  represented  the  upper  range  of  intelligence  for  the 
population  from  which  it  was  drawn,  since  most  of  the  CD  children  scored 
below  70  on  the  PPVT. 

(Retarded  Ss  were  excluded  from  the  study  in  order  to  minimize  intel- 
igence  differences  between  the  CD  and  NCD  groups  and  to  eliminate  the  variable 
of  mental  retardation.) 

NCD  Ss  were  also  given  a pre-test  with  the  PPVT.  None  scored  below 
70  and  they  were  all  selected  for  the  study.  Mean  scores  and  standard  de- 
viations are  reported  in  Table  3.  These  means  differ  significantly  at  the 
.005  level,  in  spite  of  the  attempt  to  minimize  intelligence  differences. 


Table  3.  Relative  Performance  of  CD  and  NCD  Subjects 
on  the  Peabody  Picture  Vocabulary  Test 


Standard 


Mean 

Deviation 

t P 

CD 

82.5 

7.16 

6.21  *="  .005 

NCD 

103.1 

12.89 

t = 

calculated  value  of  t statistic 

P = 

probability  of  obtaining 

such  t values 
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Stimulus  Materials  and  Equipment 


Two  lists  of  16  words  were  constructed,  each  list  containing  four 
words  in  each  of  the  four  categories,  clothes,  foods,  animals,  and  means  of 
transportation.  These  lists  are  presented  in  Appendix  I.  Approximately 
half  of  the  words  appeared  in  the  lists  used  by  E.  L.  Rossi  (1964),  and 
E.  L.  Rossi  and  S.  L.  Rossi  (1965)  to  study  clustering  in  children.  The 
frequency  of  occurrence  of  each  word  in  the  juvenile  literature  was  obtained 
from  the  Thorndike-Lorge  tables  (1944)  and  the  mean  log  frequency  of  occur- 
rence was  approximately  equated  both  between  categories  within  the  list  and 
between  the  two  lists. 

Three  separate  randomized  orders  were  prepared  for  each  list,  with 
the  restriction  that  no  two  words  in  the  same  class  follow  one  another. 
Separate  randomizations  should  have  the  effect  of  minimizing  serial  learn- 
ing on  trials  two  and  three.  The  words  were  then  read  onto  a recording  tape 
by  an  adult  Negro  female. 

Cards  depicting  the  list  words  were  selected  from  the  Peabody  Lan- 
guage Development  Kit.  The  cards  are  listed  in  Appendix  I.  In  addition, 
three  sets  of  35  mm.  slides  of  the  Peabody  cards  were  prepared. 

Two  tape  recorders  were  utilized,  one  to  present  the  word  tape  and 
one  to  record  each  S/s  response.  Two  sets  of  binaural  ear-phones  were  wired 
into  a common  jack  so  that  both  S_  and  Examiner  (E)  could  hear  the  words. 

The  slides  were  shown  on  a carousel  projector,  using  a hand-controlled  se- 


lector switch. 
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Procedure 


The  experiment  was  divided  into  four  parts  as  follows:  Associative 

Clustering,  Conceptual  Sorting,  Sort  Naming,  and  Concept  Naming.  Associa- 
tive Clustering  was  tested  in  two  sessions  with  each  S_,  approximately  one 
week  apart.  The  three  other  parts  were  administered  at  the  second  session, 
following  clustering,  in  the  order  given  below.  Each  part  will  be  described 
in  turn  in  the  sections  which  follow. 

I.  Associative  Clustering.  Each  S_  was  tested  under  two  conditions 
of  stimulus  presentation:  auditory  (A)  and  auditory-visual  (A-V) . In  con- 
dition A,  S_  heard  through  the  earphones  the  tape  recording  of  the  stimulus 
list  presented  at  a rate  of  one  word  every  five  seconds.  The  same  procedure 
obtained  for  the  A-V  condition,  except  that  a slide  depicting  the  object  was 
presented  approximately  one  second  before  the  word  was  spoken.  The  slide 
remained  on  the  screen  (actually,  the  wall  was  used  as  a projection  surface) 
until  just  before  the  next  word,  at  which  time  the  next  slide  was  shown. 

A repeated-measures  design  was  employed  in  which  each  S_  received 
three  trials  with  either  condition  A or  A-V  and  either  List  1 or  List  2 
at  Session  1 and  three  trials  with  the  other  list  and  other  condition  at 
Session  2,  approximately  one  week  later.  The  order  of  presentation  was 
counter-balanced  for  both  stimulus  condition  and  list;  so  there  were  four 
sequences  of  presentation  with  five  Ss  from  each  class,  CD  and  NCD,  receiv- 
ing a particular  sequence.  The  assignement  of  particular  Ss  to  sequence 
conditon  was  done  on  a random  basis.  The  following  schematization  should 


clarify  this  design. 
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Sublect 

Session  1 

Session  2 

CD1 

A - List  1 

A-V  - List 

2 

CD  2 

A - List  2 

A-V  - List 

1 

CD  3 

A-V  - List 

1 

A - List  2 

CD4 

A-V  - List 

2 

A - List  1 

CD5 

A - List  1 

A-V  - List 

2 

CD  20 

A-V  - List 

2 

A - List  1 

NCD1  - NCD20 

(same  design  as  for  CD) 

Each  was  tested  individually.  He  was  brought  into  the  testing 
room  and  told  that  he  and  the  experimenter  were  going  to  play  a game  of 
spacemen.  _E  then  showed  him  the  slide  projector  (in  condition  A-V  only) 
and  told  him  that  spacemen  use  slide  projectors  to  show  pictures  and  that 
later  they  were  going  to  see  some  pictures.  was  then  shown  the  tape  re- 
corders and  told  that  spacemen  use  tape  recorders  also. 

JE  started  the  game  by  instructing  S_  to  say  "My  name  is ; 

I am  a spaceman."  _E  did  the  same,  filling  in  his  name.  This  exchange  was 
tape  recorded.  Then  ji  demonstrated  the  earphones,  pointing  out  that  space- 
men use  earphones  to  listen  to  each  other.  Both  E.  and  S_  put  on  their  ear- 
phones and  the  tape  was  played  back. 

The  purpose  of  this  preliminary  demonstration  was  to  familiarize 
with  the  equipment  and  to  alleviate  possible  fears.  It  also  served  the  pur- 
pose of  accommodating  him  to  the  use  of  earphones. 
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When  orientation  was  completed,  S_  was  given  the  following  instruc- 


tions : 


Now  we  are  going  to  play  a word  game.  We  are  going  to  hear 
some  words  through  the  spaceman  earphones  (and  see  some  pictures) . 

This  is  easy  because  you  already  know  all  of  the  words  (and  pic- 
tures) . I want  you  to  (look  and)  listen  carefully,  because  later 
on  I'm  going  to  ask  you  to  tell  me  what  we  heard  (saw).  After  we 
hear  each  word,  we're  going  to  say  it  out  loud  to  help  us  remem- 
ber. 0.  K.?  Now  let's  put  on  the  spaceman  earphones  and  (look  and) 
listen  very  carefully. 

(Incidentlv,  the  latter  instructions  are  almost  identical  to  those  used  by 
Rossi  and  Rossi  (1965).) 

Immediately  following  the  list  presentation  E.  asked,  "Now  what  were 
the  things  that  we  heard  (saw)?"  S_'s  responses  were  tape  recorded  during  a 
two-minute  recall  period.  J?  did  not  write  down  S_'s  responses.  He  remained 
silent  unless  there  was  a long  pause  in  S_' s recall,  at  which  point  he  would 
ask  for  "some  of  the  other  things." 

After  recall,  E_  said,  "Very  good!  Now,  let's  try  again,"  and  ad- 
ministered the  second  randomization  of  the  list.  Again,  there  was  a two- 
minute  recall  period.  The  same  procedure  was  followed  for  trial  3. 

The  second  clustering  session  was  held  approximately  one  week  later. 
At  this  session  orientation  was  shortened  somewhat.  If  S_  had  not  seen  the 
slide  projector,  it  was  demonstrated  to  him.  Otherwise,  orientation  con- 
sisted solely  of  having  S_  give  his  name  and  identification  as  a spaceman, 
and  playing  back  this  recording  through  the  earphones.  The  procedure  was 
otherwise  identical  to  Session  1,  except  that  the  other  list  and  other  method 
of  stimulus  presentation  were  used. 

II.  and  III.  Conceptual  Sorting  and  Sort  Naming.  Both  the  concep- 


tual sorting  and  the  sort  naming  phases  of  the  experiment  were  intended  as 
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partial  replications  of  a study  reported  by  Deutsch  (1965) . The  general  out- 
lines of  techniques  and  scoring  are  hopefully  quite  similar.  It  should  be 
noted,  however,  that  other  dimensions  of  the  cards  to  be  sorted  beside  class 
membership — such  as  stimulus  similarity — were  systematically  varied  in  the 
Deutsch  study,  while  no  such  attempt  was  made  here. 

These  measures  were  taken  immediately  following  the  second  cluster- 
ing session.  They  are  assessments  of  the  quality  of  S_' s spontaneous  sorting 
behavior  and  of  his  verbal  explanations  of  those  sorts.  The  materials  to 
be  sorted  were  the  16  cards  from  the  Peabody  Language  Development  Kit  from 
which  slides  had  been  made  up  (see  Appendix  I).  For  a particular  S_  the 
cards  to  be  sorted  were  those  corresponding  to  the  list  presented  at  Ses- 
sion 1.  Thus  half  of  the  Ss  in  each  social  class  group  sorted  List  1 and 
half  sorted  List  2. 

Following  the  second  clustering  session,  the  cards  were  spread  upon 
the  table  by  E in  a prearranged  random  order  which  was  the  same  for  all  S_s 
and  the  following  instructions  were  given: 

See  these  cards?  I’m  going  to  spread  them  out  on  the  table  like 
this.  They're  not  in  any  special  order;  they're  all  mixed  up.  Now, 
what  I want  you  to  do  is  to  put  the  things  together  that  belong  to- 
gether into  pi-les.  0.  K.?  You  can  move  them  around  as  much  as  you 
want  and  take  as  much  time  as  you  want.  Put  together  into  separate 
piles  the  things  that  belong  together. 

Each  S^  sorted  the  cards  only  once.  When  he  had  completed  his  sort- 
ing, he  was  asked  to  explain  the  basis  for  each  of  his  sorts.  One  pile  was 
considered  at  a time,  starting  with  the  pile  at  S_' s far  left,  and  the  ques- 
tion was  asked,  "Why  do  these  things  belong  together?"  If  S_'s  reason  was 
unclear,  or  if  he  gave  no  response,  he  was  encouraged  to  explain  why  the 
objects  belonged  together.  If  he  gave  a scorable  response,  no  futher 
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encouragement  was  given.  In  this  phase  of  the  experiment  _E  wrote  down  _S'  s 
response. 

IV.  Concept  Naming.  After  had  explained  the  basis  for  each  pile, 

E said,  "Now  I'm  going  to  put  some  things  together."  E_  then  sorted  the  cards 
into  four  piles  according  to  class  membership.  He  pointed  to  one  pile  at  a 
time  and  asked,  "What  one  name  do  we  have  for  all  of  these  things?  What  is 
the  one  word  we  use  when  we  talk  about  all  of  the  things  in  this  pile? " If 
S_  responded  by  naming  the  objects  individually,  E_  said,  "No,  I want  you  to 
tell  me  the  one  word  we  use  when  we  talk  about  all  of  these  things  together . 
What  is  the  one  word?"  This  procedure  was  repeated  for  each  of  the  four 
piles.  (There  was  no  special  order  here,  except  that  the  transportation  pile 
was  never  considered  first,  since  it  was  the  most  difficult  to  name.) 


Analysis  of  Data 


I.  Clustering  and  Related  Measures.  Bousfield  (personal  communica- 
tion) has  provided  a new  statistic  called  Scr,  to  measure  clustering.  Scr 
provides  an  estimate  of  the  amount  of  clustering  above  a chance  level  for 
a given  recall  sequence.  To  illustrate,  suppose  _S  recalls  six  words,  four 
in  one  class  and  two  in  another.  Scr  estimates  the  number  of  clusters  to 
be  expected  by  chance,  given  these  facts  (see  Appendix  II  for  exact  formulas). 
Obtaining  a clustering  score  for  a particular  trial  involves  subtracting  the 
expected  number  of  clusters  from  the  obtained  number. 

As  noted  above,  widely  discrepant  results  have  been  obtained  by  in- 
vestigators using  different  measures  of  clustering.  The  Scr  statistic 
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appears  to  provide  the  most  valid  estimate  of  the  level  of  clustering  since 
it  takes  account  not  only  of  the  number  but  also  the  specific  type  of  words 
recalled.  It  allows  one  to  directly  compare  the  clustering  of  S_s  who  recall 
different  numbers  of  words. 

In  the  clustering  analysis  carried  out  here  all  responses  were 
scored  except  immediate  repetitions  such  as  "cow,  cow"  or  "cow,  horse,  cow, 
horse."  All  other  types  of  error,  such  as  repetitions  and  intrusions,  were 
included.  Separate  analyses  were  carried  out  on  each  of  the  various  types 
of  error. 

Analysis  of  the  clustering  data  involved  preliminary  t-tests  to 
determine  whether  clustering  exceeded  chance  levels.  These  tests  were  fol- 
lowed by  a four-way  analysis  of  variance  with  two  levels  of  social  class, 

CD  and  NCD,  two  methods  of  stimulus  presentation,  A and  A-V,  two  sessions, 
and  three  trials.  Repeated  measures  were  taken  over  the  latter  three  treat- 
ment conditions.  The  same  design  was  used  to  analyze  total  number  of  re- 
sponses, number  of  list  words  recalled,  and  number  of  repetitions. 

The  sequences  of  clustering  and  recall  were  analyzed  by  dividing 
the  two-minute  recall  periods  into  twelve  10-second  intervals  and  observing 
the  number  of  words  and  clusters  recalled  in  each  interval.  The  raw  fre- 
quences were  then  converted  to  cumulative  percentages,  and  Kolmogorov- 
Smirnoff  non-parametric  analyses  were  applied  in  order  to  compare  the  curves 
obtained  in  the  various  treatment  conditions. 

II.  Conceptual  Sorting.  In  the  conceputal  sorting  task  S_  was  free 
to  sort  the  cards  into  as  many  piles  as  he  wanted,  from  a minimum  of  one 
to  a maximum  of  16.  Each  pile  was  scored  separately  on  the  basis  of  the 


system  shown  in  Table  4. 
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Table  4.  Scoring  System  for  Conceptual  Sorting  (CSS) 

Score  Description  of  Sort 

Four  cards,  all  belonging  to  same  category 
Three  cards,  all  belonging  to  same  category 
Two  cards,  all  belonging  to  same  category 
Four  cards,  three  belonging  to  same  category 
Three  cards,  two  belonging  to  same  category 
Obvious  functional  relationship  (e.g.,  cow-milk) 


6 

5 

4 

3 

2 

1 


For  a particular  S^  the  Conceptual  Sorting  Score  (CSS)  is  equal  to 
the  summed  scores  from  all  piles  divided  by  the  number  of  piles.  A t-test 
was  run  to  compare  CD  and  NCD  groups  on  this  measure. 

III.  Sort  Naming.  The  reason  given  by  S^  for  each  of  his  sorts  was 
scored  according  to  its  degree  of  abstraction.  Details  of  the  scoring  system 
employed  are  given  in  Appendix  III.  Let  us  briefly  outline  that  system  here. 
A score  of  8 was  given  if  S_  used  the  generic  term  (animal,  clothes,  food, 
transportation,  or  automobile)  to  justify  his  sort.  A definitive  usage,  such 
as  "eat  them,"  "ride  in  them,"  etc.,  received  7 points.  A partially  defini- 
tive usage — one  which  discriminates  the  objects  in  question  from  some  but  not 
all  of  the  other  concepts  represented  on  the  list — received  6 points.  For 
example,  the  response,  "they  move"  does  not  discriminate  animals  from  means 
of  transportation,  but  it  does  rule  out  clothes  and  food.  A realistic,  non- 
contrived  functional  relationship,  such  as  "cow  gives  milk,"  earned  a score 
of  4.  Two  points  were  given  if  the  explanation  involved  stimulus  similarity 
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(for  example,  "same  color").  And  1 point  was  assigned  to  functional  explana- 
tions which  were  realistic  but  contrived.  (For  example,  gloves-truck . "The 
man  wears  gloves  when  he  drives  the  truck.")  Finally,  the  scores  5 and  3 were 
assigned  to  sorts  based  upon  chain  complexes.  If  one  or  more  of  the  relation- 
ships involved  in  a chain  complex  was  explained  on  the  basis  of  the  generic 
term  or  a definitive  usage,  a score  of  5 was  given.  If  the  complex  involved 
only  a functional  relationship,  a score  of  3 was  assigned.  Like  the  Conceptual 
Sorting  Score,  the  Sort  Naming  Score  (SNS)  was  computed  by  dividing  the  total 
score  by  the  number  of  piles. 

This  scoring  system  was  suggested  by  the  system  used  by  Duetsch  (1965)  . 
It  was  also  based  upon  some  of  the  theoretical  considerations  in  the  intro- 
duction— specifically,  the  developmental  sequence  of  sorting  behavior.  Hope- 
fully, it  provides  at  least  an  ordinal  scaling  of  the  quality  of  Ss ’ sorting. 
Perhaps  the  most  tenuous  aspect  of  the  system  is  the  placement  of  chain  com- 
plexes. Fortunately,  this  type  of  response  was  extremely  rare. 

Scoring  of  the  protocols  was  done  independently  by  two  raters,  who 
were  not  aware  of  the  origin  of  each  protocol.  After  making  their  initial 
independent  ratings,  they  conferred  together  in  order  to  reach  agreement  on 
disputed  ratings.  ' The  final  score  for  each  _S  is  the  result  of  this  conference. 

IV.  Concept  Naming.  Like  Sort  Naming,  Concept  Naming  was  scored 
according  to  the  degree  of  abstraction  of  S_'s  response.  Each  of  the  four 
responses  was  scored  on  a three  point  system  as  shown  in  Table  5. 

Table  5.  Scoring  System  for  Concept  Naming  (CNS) 

Score  Response 

3 Generic  name  (animals,  clothes,  etc.) 

2 Definitive  usage  (wear,  ride,  eat,  etc.) 


1 


Partially  definitive  usage  or  name  (pets,  motor) 


65 


For  each  S_,  the  Concept  Naming  Score  (CNS)  was  defined  as  the  total 
number  of  points;  so  scores  ranged  from  0 to  12. 


Predictions 


Let  us  briefly  state  the  major  predictions  of  outcome. 

1.  NCD  Ss  should  probably  exceed  CD  £>s  in  overall  level  of  clustering. 

2.  There  should  be  an  interaction  between  social  class  and  stimulus 
such  that  *'CD  Ss  will  cluster  more  with  condition  A-V  than  A,  while  this  dif- 
ference should  not  be  found  for  NCD  Ss . 

3.  NCD  S_s  should  recall  more  list  words  than  CD  S_s . 

4.  NCD  S_s  should  exceed  CD  Ss  in  the  Sorting,  Sort  Naming,  and  Con- 
cept Naming  tasks. 

5.  There  may  be  differences  between  groups  in  the  number  of  errors 
made  during  recall. 

6.  There  may  be  differences  between  CD  and  NCD  Ss  regarding  the 
sequences  of  recall  and  clustering. 
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Chapter  III.  Results 


Clustering  and  Related  Measures 


The  scores  for  each  subject  on  the  major  variables  included  in  the 
study  are  tabulated  in  Appendix  TV.  Preliminary  scanning  of  the  data  re- 
vealed that  the  scores  of  one  NCD  were  widely  discrepant  from  those  of 
the  rest  of  the  group.  In  particular,  she  gave  as  many  repetitions  as  the 
rest  of  the  group  combined.  This  also  had  the  effect  of  grossly  inflating 
her  clustering  score,  since  she  repeated  the  same  clusters  again  and  again. 
Her  total  clustering  score  was  approximately  half  as  large  of  the  total  for 
the  remainder  of  the  NCD  group.  It  was  decided  that  such  discrepant  values 
would  produce  misleading  estimates  of  population  tendencies;  so  they  were 
excluded  from  analysis.  Exclusion  can  be  justified  by  the  Dixon  Criterion 
for  treatment  of  outliers  (Natrella,  1963).  Application  of  this  criterion 
to  the  data  supports  the  hypothesis  that  they  are  in  fact  discrepant. 

The  six  incomplete  cells  which  resulted  from  exluding  these  data 
were  filled  for  all  analyses  of  variance  by  substituting  the  mean  value  for 
each  trial  of  the  other  four  Ss  in  the  treatment  condition.  Since  these 
estimates  did  not  contribute  their  full  degrees-of-f reedom  worth  to  the 
error  sums  of  squares,  the  degrees  of  freedom  of  the  error  terms  were 


67 


reduced  accordingly.  This  technique  provides  for  conservative  tests  of  treat- 
ments. For  all  other  tests  besides  analyses  of  variance  the  cells  were  left 
unfilled  and  comparisons  were  made  on  the  basis  of  an  n of  19. 

Clustering . Table  6 summarizes  the  results  for  clustering. 

Contrary  to  the  predicted  hypothesis,  there  was  no  main  effect  of 
social  class.  Nor  were  there  significant  interactions  between  class  and  any 
other  measures.  In  particular,  the  predicted  interaction  between  class  and 
stimulus  was  not  borne  out.  Figure  1 shows  the  clustering  scores  for  each 
group  over  trials  and  stimulus  conditions.  Apparently,  the  two  groups  per- 
formed quite  similarly  on  the  clustering  tasks. 

There  was  a significant  main  effect  of  stimulus  upon  clustering.  For 
both  groups,  not  only  for  the  NCD,  combined  A-V  presentation  produced  signi- 
ficantly more  clustering  than  auditory  presentation.  (Preliminary  tests 
revealed  a minor  violation  of  homogeneity  assumptions  regarding  the  stimulus 
x subj ect/group  sum  of  squares.  The  critical  value  of  F max  was  2.46,  and 
the  obtained  value  was  3.01.  In  light  of  the  extremely  large  F value  for  the 
stimulus  main  effect,  this  violation  can  probably  be  disregarded.) 

Separate  t-tests  were  performed  to  determine  whether  clustering  was 
significantly  above  chance.  These  results  can  be  summarized  as  follows.  For 
both  social  classes  total  clustering  was  significantly  above  chance  beyond 
the  .005  level.  Auditory  clustering  alone,  however,  was  not  above  chance, 
while  A-V  clustering  was  above  chance  level  beyond  the  .005  level.  A break- 
down of  the  data  by  trials  shows  that  neither  class  group  clustered  above 
chance  on  any  A trials,  while  both  groups  clustered  above  chance  on  all 


A-V  trials. 
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Table  6.  Analysis  of 

Clustering 

Source 

df 

MS 

F 

P 

Between  Subjects 

39 

Class  (CD  vs.  NCD) 

1 

.25 

.13 

Stimulus  x Session 

1 

6.39 

3.21 

< .01 

Class  x Stimulus  x 

Session  1 

.74 

.37 

Error 

35 

Within  Subject 

200 

Stimulus 

1 

30.72 

19.69 

< .001 

Class  x Stimulus 

1 

.01 

.006 

Session 

1 

.61 

.39 

Class  x Session 

1 

1.46 

.94 

Error 

35  (36) 

1.56 

Trial 

2 

3.95 

2.69 

< .10 

Class  x Trial 

2 

.87 

.59 

Trial  x Subject/Gr, 

74  (76) 

1.47 

Stimulus  x Trial 

2 

1.87 

1.68 

Class  x Stimulus  x 

Trial  2 

.21 

.19 

Stimulus  x Trial  x 

Subject/Gr.  74  (76) 

1.11 

df  = degrees  of  freedom 
MS  = Mean  Square 

p = probability  of  obtained  F value.  Unless 
otherwise  indicated,  p is  not  significant. 
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Fig.  1.  Clustering  as  a Function  of  Social  Class, 
Stimulus  Condition,  and  Trial. 
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A related  finding  was  the  moderate  tendency  ( ^ .10)  toward  an  inter- 
action between  stimulus  and  session.  This  interaction  is  shown  in  Figure  2. 

It  may  be  summarized  by  saying  that  previous  exposure  to  condition  A-V  tends 
to  facilitate,  and  exposure  to  condition  A to  inhibit,  clustering  at  Ses- 
sion 2.  A breakdown  of  the  interactions  reveals  that  neither  of  these 
effects  alone  is  significant.  That  is,  neither  the  facilitative  effect, 
measured  by  the  increase  over  sessions  in  A clustering,  nor  the  inhibiting 
effect,  measured  by  decrease  in  A-V  clustering,  is  significant.  But  the 
combined  effect  is  significant  at  the  .10  level.  There  was  no  difference 
between  the  social  class  groups  in  the  form  of  this  interaction. 

The  only  other  finding  which  approached  significance  was  a main 
effect  of  trials,  significant  beyond  .10.  Individual  comparisons  were  made 
between  Trials  I and  II,  II  and  III,  and  I and  III,  using  Scheffe's  Test 
(1959).  While  there  is  a trend  toward  increase  in  clustering  over  trials, 
none  of  the  individual  comparisons  reach  significance. 

It  appears  from  Figure  1,  page  69,  that  while  there  is  no  tendency 
for  clustering  to  increase  over  trials  in  condition  A,  clustering  does  in- 
crease with  trials  for  conditon  A-V.  The  stimulus  x trials  interaction,  how- 
ever, was  not  significant. 

Number  of  Responses.  Table  7 presents  the  findings  with  regard  to 
the  total  number  of  responses.  All  responses  except  immediate  repetitions 
were  counted  in  this  analysis. 

Again,  there  was  an  absence  of  a main  effect  or  interaction  in- 
volving class.  As  in  the  clustering  analysis,  the  main  effect  of  stimulus 
was  significant  ( .05).  Ss  gave  an  average  of  10.4  responses  per  trial 

in  condition  A-V  and  9.46  in  condition  A.  There  was  no  main  effect  of 
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Fig.  2.  Clustering  as  a Function  of  Stimulus  and  Session. 
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Fig.  3.  Clustering  as  a Function  of  Trials. 
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Table  7.  Analysis  of  Total  Number  of  Responses 


Source 

df 

MS 

F 

P 

Between 

Sub  j ects 

39 

Class 

1 

27.34 

.40 

Stimulus 

x Session 

1 

292.59 

4.31 

.05 

Class  x 

Stimulus  x Session 

1 

119.02 

1.75 

Error 

35  (36) 

67.87 

Within  Sub-ject 

200 

Stimulus 

1 

55.11 

5.48 

< .05 

Class  x Stimulus 

1 

5.71 

.57 

Session 

1 

23.43 

2.33 

Class  x Session 

1 

1.20 

Error 

35  (36) 

10.06 

Trial 

2 

260.53 

25.66 

< .005 

Class  x Trial 

2 

.79 

.08 

Trial  x Subject/Gr. 

74  (76) 

10.15 

Stimulus  x Trial 

2 

13.78 

1.03 

Class  x Stimulus  x Trial 

2 

2.29 

.17 

Stimulus  x Trial  x Subject/Gr. 

74  (76) 

13.37 

74 


session  but  the  stimulus  x session  interaction  was  significant  beyond  .05, 
and  the  pattern  was  similar  to  that  found  in  the  clustering  analysis.  The 
same  pattern  was  found  of  inhibition  when  A precedes  A-V  and  facilitation 
when  A-V  precedes  A.  A partition  of  the  interaction  shows  that  at  Session  1 
the  difference  between  stimulus  conditions  is  significant,  while  at  Session  2 
the  difference  is  not  significant.  The  difference  between  A-V  Session  1 and 
A-V  Session  2 is  significant  at  only  the  .10  level,  and  the  differences  be- 
tween sessions  in  the  A condition  is  not  significant. 

A word  of  caution  should  be  interjected  at  this  point  regarding  the 
relationship  between  the  stimulus  x session  interactions  upon  clustering  and 
total  responses.  Because  of  the  similiarity  of  their  shape,  one  might  be 
tempted  to  attribute  the  clustering  interaction  to  the  differences  in  total 
number  of  responses.  However,  clustering  as  it  is  measured  here  is  com- 
pletely independent  of  the  number  of  responses. 

As  predicted,  the  main  effect  of  trials  was  significant  ( ^ .005). 

Figure  4 shows  that  there  is  a positive  relationship  between  trial  and  num- 
ber of  responses.  The  mean  values  are:  7.95  on  Trial  I,  10.4  on  Trial  II, 
and  11.5  on  Trial  III.  Individual  comparison  using  Scheffe  s Test  yielded 
differences  between  I and  II,  and  I and  III,  significant  beyond  .005,  and 
a difference  between  II  and  III,  significant  beyond  .05. 

Separate  from  the  question  of  total  number  of  responses  is  that  of 
which  categories  are  recalled  most  easily.  All  responses  except  non- 
categorical  intrusions  were  analyzed  into  the  number  belonging  to  each  con- 
ceptual category.  Table  8 gives  the  rank  orders  of  relative  frequency  of 
words  recalled  from  the  four  concept  classes.  Spearman  rank-order  corre- 
lations are  also  indicated.  The  only  difference  between  groups  which  is  of 


Average  Number  of  Words 
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Fig.  4.  Number  of  Responses  and  Number  of  List  Words 
Recalled  as  a Function  of  Trial. 
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note  is  the  finding  that  with  condition  A,  clothes  is  ranked  first  for  the 
CD  and  last  for  the  NCD.  Otherwise,  the  overall  pattern  of  relative  fre- 
quencies is  similar  for  the  two  groups.  Both  give  more  animal  responses  and 
less  food  responses  than  any  other  category. 


Table  8. 

Ranking  of 

the 

Relative 

Frequency  of 

Words 

in 

Each 

of  the 

Four 

Conceptual  Categories 

Auditory 

Auditory -Visual 

Total 

Category 

CD 

NCD 

CD 

NCD 

CD 

NCD 

Animals 

2 

1 

1 

1 

1 

1 

Clothes 

1 

4 

2 

2.5 

2 

3 

Food 

4 

3 

4 

4 

4 

4 

Transportation 

3 

2 

3 

2.25 

3 

2 

Spearman 

Rank 

Correlations 

- .10 

.95 

.80 

Total  Number  of  List  Words  Recalled.  Another  question  is  that  of  the 
accuracy  of  recall.  For  this  analysis  repetitions  and  all  forms  of  intrusion 
were  excluded.  An  S's  score  was  the  number  of  words  correctly  recalled  from 
among  those  he  had  just  heard.  Once  again,  there  were  no  significant  find- 
ings involving  social  class.  The  mean  number  of  words  correctly  recalled 
per  trial  was  7.38  for  the  CD  and  7.32  for  the  NCD;  so  each  group  recalled 
on  the  average  almost  half  of  the  list  words  per  trial. 

The  significant  main  effect  of  stimulus  shows  that  A-V  presentation 
facilitates  recall  as  well  as  total  responsiveness  and  clustering.  This 
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Table  9.  Analysis  of 

Total  Number 

of  Words 

Recalled 

Source 

df 

MS 

F 

P 

Between  Subjects 

39 

Class 

1 

.25 

.018 

Stimulus  x Session 

1 

9.70 

.71 

Class  x Stimulus  x Session 

1 

26.83 

1.95 

Error 

35  (36) 

13.73 

Within  Subiect 

200 

Stimulus 

1 

87.31 

19.98 

< .005 

Class  x Stimulus 

1 

5.63 

1.29 

Session 

1 

17.47 

4.00 

<£  .10 

Class  x Session 

1 

.22 

.05 

Error 

35  (36) 

4.37 

Trial 

2 

117.20 

51.86 

< .005 

Class  x Trial 

2 

2.52 

1.12 

Trial  x Subject/Gr. 

74  (76) 

Stimulus  x Trial 

2 

1.52 

1.08 

Class  x Stimulus  x Trial 

2 

2.67 

1.89 

Stimulus  x Trial  x Subject/Gr. 

74  (76) 

77 


finding  is  in  accord  with  E.  L.  Rossi  and  S.  L.  Rossi’s  (1965)  results  and 
with  a general  body  of  literature  to  the  effect  that  increased  stimulus  sup- 
port enhances  recall.  The  interaction  between  stimulus  and  session  which 
was  found  for  clustering  and  total  responses  did  not  appear  for  recall. 

There  was  a tendency  towards  a main  effect  of  session,  with  better 
recall  at  Session  1.  F closely  approaches  the  .05  level  of  significance. 

As  expected,  the  main  effect  of  trials  was  significant  beyond  the 
.005  level,  indicating  that  accuracy  as  well  as  total  responsiveness  in- 
creased over  the  three  trials.  (See  Figure  4,  page  75.)  Trials  I and  II, 
and  I and  III  differed  significantly,  while  Trials  II  and  III  did  not. 

Errors . There  are  four  possible  types  of  recall  errors  in  this 
study — repetitions  and  three  types  of  intrusion.  Let  us  consider  repeti- 
tions first. 

Repetitions . One  of  the  more  striking  findings  was  the  large  amount 
of  repeating  done  by  both  groups.  In  terms  of  percentage  of  total  responses 
the  CD  group  gave  18.8%  repetitions  and  the  NCD  group  gave  15.3%.  Moreover, 
these  percentages  do  not  include  immediate  repeats. 

Table  10  summarizes  the  analysis  of  the  total  number  of  repetitions. 
The  mean  number  of  repetitions  per  trial  was  1.93  for  the  CD  group  and  1.48 
for  the  NCD  group.  These  values  do  not  differ  significantly. 

There  was  a tendency,  significant  beyond  .10,  towards  more  repeating 
in  the  A-V  condition.  (It  should  be  noted,  however,  that  preliminary  tests 
indicated  a minor  violation  of  homogeneity  for  the  error  term  against  which 
this  effect  was  measured.  The  critical  F max  value  of  2.46  was  exceeded 
by  the  obtained  value  of  2.65.  This  fact  casts  doubt  upon  the  validity  of 
the  stimulus  effect  here.) 


78 


Table  10.  Analysis  of  Total  Number  of  Repetitions 


Source 

df 

MS 

F 

P 

Between  Subjects 

39 

Class 

1 

12.49 

.85 

Stimulus  x Session 

1 

49.73 

3.38 

< .10 

Class  x Stimulus  x Session 

1 

8.10 

.55 

Error 

35  (36) 

14.69 

Within  Subject 

200 

Stimulus 

1 

17.47 

2.92 

< .10 

Class  x Stimulus 

1 

.67 

.11 

Session 

1 

32.82 

5.48 

< .05 

Class  x Session 

• 

1 

.21 

.04 

Error 

35  (36) 

Trial 

2 

32.57 

8.76 

< .01 

Class  x Trial 

2 

6.10 

1.64 

Trial  x Subject/Gr. 

74  (76) 

3.72 

Stimulus  x Trial 

2 

6.35 

1.47 

Class  x Stimulus  x Trial 

2 

.81 

Stimulus  x Trial  x Subject/Gr. 

74  (76) 

4.43 
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There  x>7as  also  a tendency  towards  significance  of  the  stimulus  x 
session  interaction  ( < .10).  Figure  5 shows  the  form  of  this  interaction. 
It  may  be  summarized  by  saying  that  by  far  the  most  repeating  occurred  dur- 
ing A-V  Session  1.  That  is,  the  simple  effect  of  stimulus  is  significant 
beyond  the  .05  level  at  Session  1,  while  it  is  not  significant  at  Session  2. 
Moreover,  the  simple  effect  of  session  is  significant  at  the  A-V  level  of 
stimulus  beyond  the  .05  level,  but  is  not  at  the  A level. 

We  have  noted  that  the  Ss  as  a whole  showed  a moderate  tendency  to 
recall  more  of  the  list  x^ords  at  Session  1 than  at  Session  2.  There  x^as 
also  a tendency  to  repeat  more  at  Session  1,  significant  beyond  the  .05 
level  of  confidence. 

Part  of  the  increase  in  total  responsiveness  over  trials  for  the 

group  as  a whole  can  be  accounted  for  by  increased  repetitiveness  over  trials 

This  effect  was  significant  beyond  the  .01  level.  Trial  I was  les6  than 

Trial  II  beyond  the  .05  level  and  less  than  Trial  III  beyond  the  .001  level, 

but  Trials  II  and  III  did  not  differ  significantly. 

o 

Intrusions . In  addition  to  repetitions,  there  are  three  other  types 
of  error.  Each  is  a form  of  intrusion.  Non-list  non- categorical  intrusions 
are  words  which  do  not  belong  to  the  list  categories.  Non-list  categorical 
intrusions  are  also  words  which  do  not  appear  in  the  lists  but  x-rtiich  do  be- 
long to  one  of  the  four  list  categories.  A third  type,  other  list  intrusions 
includes  words  which  belong  to  the  list  that  _S  has  seen  or  heard  previously. 
Naturally,  this  type  of  error  x^ill  occur  only  at  Session  2.  Instances  of 
other  list  intrusions  at  Session  1 are  properly  designated  non-list  categori- 
cal intrusions.  The  frequency  of  such  intrusions  at  Session  1 provides  a 
baseline  x^lth  which  to  compare  other-list  intrusions  at  Session  2. 


Average  Number  of  Repitions 


80 


Fig.  5.  Number  of  Repetitions  as  a Function  of  Stimulus  and  Session. 
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Non-list  intrusions,  both  categorical  and  non- categorical , represent 
only  small  proportions  of  the  total  number  of  responses.  Table  11  summarizes 
these  data.  In  the  case  of  non-list  categorical  intrusions,  only  four  CD  and 
six  NCD  Ss  gave  all  the  errors,  and  in  the  case  of  non-categorical  intrusions, 
only  three  CD  and  five  NCD  S_s  gave  all  the  errors. 


Table 

11.  Frequency  of 
Non-categorical 
Percentage 

Non-list  Categorical 
Intrusions,  Measured 
of  Total  Responses 

and  Non-List 
as 

Type  of 

Intrusion 

Percentage  of  Total  Responses 

CD 

NCD 

Non-list 

Categorical 

1.3 

1.7 

Non-list 

Non-categorical 

1.9 

4.3 

Because  the  data  did  not  meet  the  requirements  for  parametric  testing, 
non-parametric  Mann-Whitney  U-tests  were  applied.  The  differences  between 
class  groups  on  both  types  of  intrusion  were  not  significant.  Comparisons  be- 
tween stimulus  conditions  also  yielded  non-significant  results.  In  summary, 
neither  class  nor  stimulus  had  an  effect  on  the  frequency  of  non-list  intru- 
sions . 

In  the  case  of  other-list  intrusions  at  the  second  session,  however, 
both  of  these  variables  produced  significant  effects.  Of  their  total  num- 
ber of  responses  CD  children  gave  6.8%  other-list  intrusions,  while  NCD 
children  gave  only  2.3%.  Moreover,  17  of  the  20  CD  children  made  this  type 
of  error.  Among  the  NCD  children  the  proportion  was  only  7 out  of  19 . A 
Mann-Whitney  U-test  on  the  data  was  significant  beyond  the  .05  level  of  con- 
fidence. (Incidently,  there  was  only  a total  of  eight  other-list  reponses 
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at  Session  1 for  both  groups  combined.  The  phenomenon  of  other- list  intrusions 
at  Session  2 is  not,  therefore,  simply  an  artifact.) 

A Mann-Whitney  U analysis  of  stimulus  differences  revealed  that  signi- 
ficantly more  other-list  intrusions  occurred  under  condition  A than  under  A-V. 
Inspection  of  the  data  indicated  that  this  tendency  was  the  same  for  both 
groups.  Specifically,  CD  children  made  a total  of  71  such  errors  under  condi- 
tion A but  only  18  under  condition  A-V,  and  NCD  children  made  25  to  2 errors 
under  conditions  A and  A-V  respectively. 

Qualitative  Differences  in  Clustering.  As  we  have  noted,  the  measure 
of  clustering  employed  here  includes  the  various  types  of  error  (except  non- 
categorical  intrusion)  in  deriving  a clustering  score  for  a particular  recall 
sequence.  As  a result  it  is  insensitive  to  the  quality  as  distinguished  from 

simply  the  quantity  of  clustering.  Common  sense  would  suggest,  for  example, 

1 2 

that  the  sequence  "dog-cow,  boat,  chicken-lion"  manifests  a higher  degree  of 

1 2 

conceptual  ability  than  the  sequence  "dog-cow,  boat,  dog-cow;"  yet  both 
receive  the  same  clustering  score.  It  was  considered  desirable,  therefore, 
to  find  a means  to  assess  the  quality  of  clustering.  A review  of  the  various 
alternative  measures  of  clustering  which  exclude  errors  has  left  this  writer 
with  the  conclusion  that  the  measure  used  here  is  the  most  adequate,  in  spite 
of  its  shortcomings.  The  way  to  analyze  qualitat ive  aspects  of  clustering  is 
by  means  of  separate  tests  on  those  aspects  rather  than  by  alteration  of  the 
basic  clustering  formula.  This  section  describes  the  results  of  such  sepa- 
rate tests. 

One  analysis  involves  the  problem  of  repetitions.  As  stated  above, 
there  was  no  main  effect  of  social  class  upon  the  number  of  repeated  words . 

The  question  asked  here,  however,  is  whether  one  group  gives  more  repeated 
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clusters  than  another.  A repeated  cluster  is  arbitrarily  defined  here  as  one 
which  has  appeared  earlier  in  a particular  recall  sequence.  In  the  sequence 
cited  above,  the  second  occurrence  of  "dog-cow"  is  an  example.  Such  a cluster 
received  one  point.  Words  which  are  repetitions  but  which  have  not  appeared 
together  previously  in  a cluster  are  not  counted  as  a repeated  cluster.  For 
example,  in  the  sequence  "dog,  belt,  cow,  train,  dog-cow"  the  cluster,  "dog- 
cow,"  is  not  counted  as  a repeated  cluster.  In  addition,  one  half  point  was 
assigned  to  each  clustered  word  which  had  previously  appeared  in  a cluster. 

For  example,  in  the  sequence  "dog-cow,  belt,  dog-pig,"  the  cluster  "dog-pig" 
received  one-half  point. 

For  each  S_  the  ratio  of  repeated  clusters  to  total  clusters  was  cal- 
culated. Inspection  of  the  resulting  data  revealed  that  the  assumptions  for 
parametric  testing  were  not  met;  so  a Mann-Whitney  U analysis  was  performed. 
The  obtained  U value  was  just  short  of  significance  at  the  .05  level,  two- 
tailed.  (Critical  U = 119;  obtained  U = 120.)  So  at  a level  of  confidence 
closely  approaching  .05,  CD  children  gave  more  repeated  clusters  than  NCD 
children.  The  percentage  of  repeated  to  total  clusters  was  10.6  for  the  CD 
and  5.0  for  the  NCD. 

Since  the  general  analysis  of  repetitions  showed  a tendency  toward 
more  repeating  in  the  A-V  condition,  it  was  decided  to  analyze  the  effect 
of  the  stimulus  variable  upon  repeated  clustering  to  see  if  the  same  trend 
held.  No  difference  was  found  between  conditions.  Had  the  frequency  of 
repeated  clusters  been  higher  in  condition  A-V,  the  validity  of  statements 
about  the  effect  of  stimulus  upon  clustering  would  have  been  attenuated.  As 
it  turned  out,  the  quality  of  clustering  was  the  same  in  both  cases. 

The  general  analysis  also  showed  that  the  preponderance  of  repeti- 


tions occurred  at  A-V  Session  I (see  Figure  5,  page  80).  Similarly,  the 
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analysis  of  clustering  (see  Figure  2,  page  71)  showed  that  clustering  was 
highest  under  that  condition.  These  observations  suggested  that  repeated 
clustering  in  condition  A-V  at  Session  1 was  inflating  the  clustering  score, 
in  spite  of  the  absence  of  stimulus  main  effect  upon  the  frequency  of 
repeated  clusters.  In  order  to  test  that  hypothesis,  the  percentage  of 
repeated  clusters  at  A-V  Session  1 was  compared  with  the  percentage  at  A-V 
Session  2.  The  resulting  Mann-Whitney  U was  not  significant.  One  can  con- 
clude, therefore,  that  the  large  amount  of  clustering  at  A-V  Session  1 was 
not  of  poorer  quality. 

Another  qualitative  analysis  of  clustering  involves  the  various  types 
of  categorical  intrusions,  since  they  were  counted  in  the  total  clustering 
analysis.  To  the  extent  that  an  S_'s  clustering  consists  of  intrusions  rather 
than  list  words,  it  has  less  quality.  Accordingly,  analyses  were  made  of  the 
proportion  of  clusters  involving  non-list  categorical  intrusions  and  the  pro- 
portion of  clusters  at  Session  2 involving  other-list  intrusions.  Scoring 
was  done  in  a manner  analogous  to  that  described  for  scoring  repeated  clusters. 
One  point  was  assigned  if  the  cluster  had  appeared  before,  one-half  point  if 
one  of  the  words  had  appeared  in  clusters  before,  and  one  point  if  both  had 
appeared  in  clusters  before. 

The  proportion  of  clusters  involving  non-list  categorical  intrusions 
was  quite  small  for  both  groups — 1.55%  for  the  CD  and  2.49%  for  the  NCD.  Only 
four  S_s  in  each  class  group  gave  any  at  all.  The  groups  did  not  differ  sig- 
nificantly on  a Mann-Whitney  U analysis. 

There  was,  however,  a difference  between  groups  in  the  proportion  of 
clusters  at  Session  2 involving  first-session  words.  The  Mann-Whitney  U com- 
parison was  significant  beyond  the  .05  level.  A full  16.1%  of  the  second 
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session  clusters  for  the  CD  group  involved  other-list  intrusions.  The 
corresponding  figure  for  the  NCD  goup  was  4.6%. 

A comparison  was  also  made  between  stimulus  conditions  in  regard 
to  other-list  intrusions.  The  Mann-Whitney  U was  significant  just  be- 
yond the  .05  level.  This  result  complements  the  finding  that  more  intruded 
other-list  words  occur  in  condition  A. 

Another  qualitative  aspect  of  clustering  is  the  relative  frequency 
of  clustering  in  each  of  the  four  categories,  animals,  clothes,  food  and 
means  of  transportation.  This  comparison  was  made  here  by  dividing  the 
number  of  clusters  in  each  category  by  the  number  of  words  in  that  cate- 
gory. Table  12  presents  these  data,  as  well  as  the  rank  order. 


Table  12. 

as  a 

Rank  Order  of  Amount  of  Clustering  by 
Function  of  Social  Class  and  Stimulus 

Category 

CD 

NCD 

Category 

A 

A-V 

Total 

A 

A-V 

Total 

Animals 

3 

2 

2 

1 

2.5 

2 

Clothes 

1 

1 

1 

2 

1 

1 

Food 

4 

4 

4 

4 

4 

4 

Transportation 

2 

3 

3 

3 

2.5 

3 

It  is  obvious  that  the  hierarchies  were  similar  both  between  stimu- 


lus conditions  and  between  social  groups.  Rank  order  correlations  were  all 
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positive.  In  fact,  the  rank  order  correlation  between  groups  for  total  pro- 
portions was  1.00.  For  both  groups  clothes  was  the  most  highly  clustered 

concept  and  food  the  least  clustered.  This  tendency  appears  to  be  especially 

t 

strong  for  the  CD. 

Let  us  briefly  summarize  the  results  of  these  analyses  of  the  quality 
of  clustering.  The  clustering  of  CD  children  compared  to  NCD  children  tends 
to  be  poorer  in  at  least  two  aspects.  First  of  all,  more  of  the  clusters 
are  repetitions  of  previous  clusters.  Secondly,  more  of  the  clusters  at 
Session  2 involve  words  from  the  first  list.  There  is  no  difference,  however, 
in  the  proportion  of  clusters  which  involve  non-list  intrusions.  Finally, 
the  groups  do  not  differ  in  the  types  of  words  most  frequently  clustered. 

With  regard  to  the  stimulus  dimension,  there  was  no  difference  be- 
tween conditions  in  the  proportion  of  repeated  clusters,  but  there  \<i as  a 
significant  tendency  for  clustering  in  condition  A at  Session  2 to  involve 
other-list  words.  These  findings  bolster  the  conclusion  that  clustering  in 
condition  A-V  is  both  quantitatively  and  qualitatively  superior. 

Sequence  of  Clustering  and  Recall.  Sequence  of  recall  and  clustering 
were  measured  by  computing  the  percentage  of  words  and  clusters  recalled  dur- 
ing each  ten-second  interval.  It  should  be  noted  that  these  percentages  were 
based  upon  totals  for  each  group  as  a whole;  percentages  were  not  calculated 
for  each  S,  individually.  As  a result,  Ss  who  gave  more  words  contributed 
more  weight  to  the  final  values.  Another  important  point  is  that  very  few 
S^  gave  responses  beyond  the  sixth  or  seventh  interval;  so  that  the  percen- 
tages for  higher  intervals  are  based  upon  a decreasing  and  small  number. 

Figures  6 and  7 show  these  data  in  graphical  form.  All  curves  have 
approximately  the  same  shape.  Recall  falls  sharply  through  the  first  50 
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Fig.  6.  Sequence  of  Recall:  Percentage  of  Total  Words 

Recalled  in  Each  Ten  Second  Interval. 


% Total  Number  of  Clusters 


40 


Interval 


Fig.  7.  Sequence  of  Clustering:  Percentage  of  Total  Clusters 

Recalled  in  Each  Ten  Second  Interval. 


hi 


89 


seconds,  then  tends  to  level  off.  Approximately  90%  of  the  total  responses- 
were  given  during  the  first  minute.  Considering  first  the  sequence  of  recall, 
we  find  that  there  is  no  difference  between  the  shapes  of  the  curves  for  each 
of  the  following  comparisons:  CD  vs.  NCD  at  condition  A,  CD  vs.  NCD  at  con- 

dition A-V,  A vs.  A-V  at  CD,  and  A vs.  A-V  at  NCD.  In  short,  there  are  no 
stimulus  or  class  differences  in  the  sequence  of  recall. 

The  clustering  curves,  not  surprisingly,  have  the  same  general  shape 
as  those  for  recall.  Naturally,  the  more  responses  one  makes,  the  more 
likely  he  is  to  cluster.  The  same  four  comparisons  were  made  upon  the  clus- 
tering curves.  In  each  instance  again  the  Kolmogorov- Smirnoff  value  was  not 
significant.  Thus  there  were  no  differences  between  class  groups  or  stimulus 
conditions  with  regard  to  the  sequence  of  clustering. 

Another  comparison  was  made  between  the  sequence  of  recall  and  the 
sequence  of  clustering  for  a particular  group  at  a particular  stimulus  con- 
dition. For  example,  the  sequences  of  recall  and  clustering  were  compared 
with  each  other  for  the  CD  at  condition  A in  order  to  determine  if  what  we 
might  call  the  "density1'  of  clustering,  were  significantly  high  or  low  during 
any  particular  recall  period.  Inspections  of  Figures  6 (page  87)  and  7 
(page  88)  had  suggested  a "recovery"  in  clustering  for  the  NCD  from  the 
fifth  through  the  seventh  interval  and  a similar  recovery  for  the  CD  from 
the  eighth  through  the  tenth  interval.  Stedman  (1963)  has  reported  a "dip- 
recovery  phenomenon"  in  the  clustering  of  normal  S_s . It  is  constituted  of 
an  initially  high  level  of  clustering  followed  by  a dip  and  then  a recovery- 
in  amount  of  clustering.  Retardates  do  not  manifest  this  phenomenon.  None 
of  the  Kolmogorov-Smirnoff  analyses  of  clustering  density  were  significant 
here,  however,  indicating  that  the  density  of  clustering  was  generally  uni- 
form throughout  the  recall  period  for  both  social  class  groups. 
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Conceptual  Sorting 


Table  13  presents  the  results  of  the  conceptual  sorting  phase  of  the 
experiment.  Though  the  score  for  the  NCD  group  was  higher,  the  difference 
was  not  significant.  Thus  there  was  no  difference  between  the  groups  in  the 
quality  of  sorting. 


Table  13. 

Analysis 

of  Conceptual  Sorting 

Data 

Standard 

Mean 

Deviation 

t 

P 

CD 

.2.34 

1.55 

1.16 

NS 

NCD 

2.92 

1.55 

NS  = Not  significant 


Note  that  the  average  score  for  both  groups  was  well  below  the  pos- 
sible maximum  score  of  6.00.  This  was  largely  due  to  the  fact  that  nearly 
all  Ss  sorted  into  piles  of  two  cards  and  thus  could  at  best  receive  a score 
of  4.00.  The  almost  universal  tendency  to  sort  in  this  manner  rather  than 
to  sort  into  piles  of  three  or  more  was  probably  a joint  function  of  the  set 
engendered  by  the  instructions  and  the  typical  state  of  conceptual  develop- 
ment of  children  at  that  age.  It  is  possible  that  the  instruction,  "Put  the 
things  together  that  belong  together,"  may  have  been  interpreted  by  the  child 
ren  as  "Put  the  pairs  of  things  together  that  belong  together."  At  any  rate, 


there  was  considerable  room  for  improvement. 
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Sort  Naming 


Table  14  compares  the  CD  and  NCD  on  the  quality  of  the  explanations 
for  sorting.  The  obtained  difference  is  significant  beyond  the  .01  level 
of  confidence. 


Table  14.  Analysis 

of  Sort  Naming  Data 

Standard 

Mean 

Deviation 

t 

P 

CD 

1.74 

1.37 

2.93 

A 

o 

NCD 

3.53 

2.35 

* = two  tailed 


What  this  finding  means,  in  terms  of  the  scoring  system  employed, 
is  that,  relative  to  CD  children,  NCD  children  produce  more  generic-term, 
definitive-usage  and  meaningful-functional  explanations  and  fewer  explana- 
tions based  upon  stimulus  similarity  and  contrived  functional  relationships. 

It  should  be  kept  in  mind  that  conceptual  sorting  and  naming  are  not 
independent  measures.  If  one  puts  none  of  the  generically-related  cards  to- 
gether in  sorting,  he  cannot  obtain  a very  high  score  in  naming.  Thus,  there 
is  a natural  correlation  between  the  two  measures.  Nonetheless,  the  finding 
was  that  the  two  groups  did  not  differ  significantly  in  sorting  but  did  dif- 
fer significantly  in  sort  naming. 
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Concept  Naming 


The  scores  on  the  concept  naming  test  hardly  require  the  use  of 
statistics,  so  obvious  is  the  tendency.  If  Sis  within  each  social  class 
group  are  divided  into  those  who  do  and  do  not  score  above  zero,  the  result 
is  that  only  4 of  the  20  CD  S_s  obtain  scores  above  zero,  while  15  of  19  NCD 
Ss  obtain  such  scores.  The  two-by-two  matrix  is  shown  in  Table  15. 


Table  15. 

Frequency  Matrix  for 

Concept  Naming 

Number  Scoring 
Zero 

Number  Scoring 
Above  Zero 

Total 

CD 

16 

4 

20 

NCD 

4 

15 

19 

Total 

20 

19 

39 

x2  = 11.29 

, <-  .001 

2 

The  resulting  x is  11.29,  which  is  significant  beyond  the  .001  level  of  con- 
fidence. One  may  conclude,  therefore,  that  NCD  children  are  superior  to  CD 
children  in  the  ability  to  provide  the  abstract  names  of  the  concepts  involved 


in  this  study. 
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Correlations  Between  Measures 


Most  of  the  results  considered  heretofore  have  involved  comparisons 
between  the  various  experimental  conditions  on  single  measures.  It  would 
also  seem  important  to  assess  the  relationship  between  a given  S_’s  perfor- 
mance on  the  various  measures.  Correlations  were  run,  therefore,  in  order 
to  measure  the  nature  of  these  relationships.  For  NCD  Ss  a correlation 
matrix  was  developed  between  the  following  variables:  PPVT  IQ,  Clustering, 

Conceptual  Sorting,  Sort  Naming,  and  Concept  Naming.  For  CD  S_s  the  same 
correlation  matrix  was  compiled,  with  the  exception  that  Concept  Naming 
was  not  included  since  there  was  practically  no  variance.  (The  range  of 
PPVT  IQ  was  also  considerably  smaller  for  the  CD  than  the  NCD,  but  the 
IQ  variable  was  included.  In  Tables  16  and  17  these  correlation  matrices 
are  presented.  Note  that  the  matrix  for  the  NCD  groups  includes  additional 
correlation  estimates  in  parentheses.  These  are  the  result  of  excluding 
one  S_  from  the  analysis  who  was  uncooperative  during  the  sorting,  sort  nam- 
ing, and  concept  naming  portions  of  the  experiment  but  who  had  a very  high 
clustering  score. 

None  of  the  correlations  for  the  CD  group  reached  significance.  For 
the  total  NCD  group  the  following  correlations  were  significant:  Clustering- 

Concept  Naming  (r=  -.49,  “*  .05);  Sorting-Sort  Naming  (r=  .71,  < .01);  and 

Sort  Naming-Concept  Naming  (.52,  ■<  .01).  In  addition,  the  Clustering-Sort 
Naming  correlation  of  -.42  reached  significance  at  the  .10  level.  However, 
if  one  considered  the  correlations  derived  by  excluding  all  data  from  the 
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Table  16.  Correlation  Matrix  for  the  Scores  of  CD  Children 


Clustering  Sorting  Sort  Naming 


Table  17.  Correlation  Matrix  for  the  Scores  of  NCD  Children 


Clustering  Sorting 


Sort  Naming  Concept  Naming 


I.  Q. 

Clustering 
Sorting 
Sort  Naming 


35 

18) 


* 

< 

.10 

** 

-c 

.05 

*** 

< 

.10 

Note:  The  values  in  parentheses  were  calculated  by  excluding  the  data 

from  one  S_  who,  it  was  felt,  was  uncooperative  during  the  Sorting, 
Sort  Naming,  and  Clustering  tests,  but  who  had  scored  very  high 
on  Clustering. 
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one  uncooperative  NCD  S_,  many  of  the  values  are  attenuated  considerably. 

This  attenuation  is  due  to  the  fact  that  she  scored  very  high  on  clustering 
but  low  on  IQ  and  the  sorting  and  naming  tasks.  Among  these  correlations 
only  the  relationship  between  sorting  and  sort  naming  (r=  .73,  .01)  re- 

mains significant,  though  the  Sort  Naming-Concept  Naming  relationship  (r=  .44) 
closely  approaches  the  .05  level. 

While  few  of  the  comparisons  of  individual  measures  are  significant, 
the  patterns  of  correlations  are  suggestive  of  some  possible  relationships. 

For  example,  examination  of  the  matrices  for  both  groups  yields  the  surpris- 
ing finding  that  clustering  appears  to  be  negatively  correlated  with  all 
other  measures.  On  the  other  hand,  the  other  measures,  PPVT  10,  Sorting, 

Sort  Naming,  and  Concept  Naming,  tend  to  be  positively  correlated  with  each 
other.  These  two  groupings  of  correlations  have  been  outlined  in  the  tables. 
In  general,  the  patterns  are  similar  for  both  social  class  groups.  The  re- 
lationships suggest  the  tentative  hypothesis  that  for  children  of  this  age 
the  processes  underlying  clustering  are  negatively  correlated  with  those 
underlying  the  other  measures  of  conceputalization  utilized  here.  This 
matter  will  be  considered  in  more  detail  in  the  discussion  section. 


Summary  of  Results 


Let  us  summarize  the  results  by  considering  in  turn  each  of  the  ex- 
perimental variables.  There  were  no  differences  between  classes  in  overall 
clustering,  number  of  responses,  number  of  words  recalled,  number  of  repeti- 
tions, and  number  of  non-list  intrusions.  Nor  were  there  differences  in 
the  sequence  of  clustering  and  sequence  of  recall,  both  over  trials  and  over 
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intervals  within  trials.  Moreover,  the  groups  were  generally  similar  to  each 
other  in  the  hierarchies  of  the  types  of  categories  recalled  and  clustered 
most  frequently.  In  addition,  no  interactions  with  class  were  significant. 

Differences  were  found,  however,  in  certain  qualitative  aspects  of 
clustering.  The  CD  group  gave  a significantly  higher  proportion  of  repeated 
clusters  and  a higher  proportion  of  other-list  responses  and  clusters  at 
Session  2. 

With  regard  to  the  other  measures  of  conceptualization,  the  sorting 
test  did  not  discriminate  between  groups,  but  the  Sort  Naming  and  Concept 
Naming  tests  discriminated  at  high  levels  of  significance,  with  the  NCD  Ss 
scoring  higher.  In  addition,  the  groups  differed  on  PPVT  IQ,  though  this 
was  really  not  an  experimental  variable. 

The  second  treatment  variable,  stimulus  condition,  accounted  for 
several  main  effects  and  interactions.  The  most  important  was  the  main 
effect  upon  clustering,  with  more  clustering  under  condition  A-V.  In  fact, 
both  social  class  groups  clustered  above  chance  on  all  A-V  trials  but  on  no 
A trials.  In  addition,  there  was  a moderate  interaction  between  stimulus 
and  session,  indicating  that  prior  exposure  to  condition  A inhibited  subse- 
quent A clustering  and  that  prior  exposure  to  condition  A-V  facilitated  subse- 
quent A clustering.  There  was  also  a main  effect  and  interaction  upon  num- 
ber of  words  correctly  recalled.  A moderate  tendency  toward  more  repetitions 
in  condition  A-V  was  found  as  well.  Regarding  other  qualitative  aspects  of 
recall  and  clustering,  the  only  significant  findings  were  that  Ss  gave  more 
other-list  responses  and  clusters  under  condition  A at  Session  2.  The  stimu- 
lus variable  did  not  affect  frequency  of  non-list  intrusion,  type  of  category 
most  frequently  recalled  and  clustered,  nor  the  sequence  of  recall  and  clus- 
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As  predicted,  there  were  main  effects  of  the  third  treatment  condition 
trials,  upon  number  of  responses  and  number  of  words  correctly  recalled  in  the 
form  of  an  increase  over  trials.  Repetitions  also  increased  with  trials.  The 
overall  effect  of  trials  upon  clustering,  however,  was  significant  only  at  the 
.10  level.  There  did  appear  to  be  a tendency  for  clustering  to  increase  over 
trials  under  condition  A-V  and  not  under  condition  A,  but  the  interaction  was 
not  significant. 

We  have  already  cited  the  interactions  between  stimulus  and  sessions. 
In  addition,  there  was  a tendency,  significant  only  at  the  .10  level,  for  Ss 
to  recall  more  words  at  Session  1.  They  also  gave  more  repetitions  at  Session 
1.  Nonetheless,  there  was  no  difference  between  sessions  in  total  number  of 
responses.  This  apparent  paradox  can  be  explained  by  the  presence  of  other- 
list  intrusions  at  Session  2,  which  took  the  place,  as  it  were,  of  repetitions 
and  list  words . 

A final  analysis  involved  correlations  between  the  main  tests.  From 
the  resulting  matrices  two  patterns  emerged — namely,  that  clustering  tended 
to  be  negatively  correlated  with  all  other  conceptual  measures,  and,  in  turn, 
that  these  other  measures  tended  to  be  positively  correlated  with  each  other. 
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Chapter  IV.  Discussion 


In  order  to  correctly  interpret  the  meaning  of  any  set  of  experimen- 
tal results,  one  must  specify  any  conditions  which  would  tend  to  qualify 
those  results.  Such  a specification  would  seem  to  be  in  order  here.  First 
of  all,  the  CD  sample  in  this  study  represents  only  the  upper  range  of  the  CD 
population  in  intelligence.  Had  a sample  been  chosen  which  was  representa- 
tive of  the  general  CD  population,  differences  might  have  been  larger  or  been 
found  where  they  were  not  here.  In  this  connection,  Siller  (1957)  emphasized 
that  the  conceptual  differences  he  found  between  CD  and  NCD  children  could 
be  attributed  chiefly  to  a small  percentage  of  very  low-scoring  CD  Ss . This 
type  of  CD  _S  was  systematically  excluded  from  the  present  study. 

Note  also  that  the  mean  age  of  the  NCD  group  was  only  five  years  and 
nine  months,  wliile  for  the  CD  group  the  mean  age  was  six  years  and  two  months. ~ 
Thus,  the  age  variable  as  well  was  biased  against  the  NCD  group. 

Another  important  qualification  involves  the  testing  conditions, 
which  unfortunately  were  not  optimal.  Because  testing  was  done  at  several 
different  nurseries  and  testing  facilities  were  limited  by  the  capacities  of 
these  nurseries,  there  were  necessarily  differences  in  conditions.  In  all 
cases,  the  experiment  was  conducted  with  S_  and  alone  in  a room.  An  attempt 
was  also  made  in  all  cases  to  eliminate  noise  coming  from  outside  the  room. 

But  these  steps  were  not  uniformly  successful.  Another  difficulty  was  that 
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since  testing  was  conducted  during  a southern  summer,  conditions  were  subject 
to  the  vagaries  of  temperature.  Five  of  the  CD  Ss  were  tested  in  an  air 
conditioned  room,  but  all  other  S_s , CD  and  NCD , were  not.  All  things  con- 
sidered, it  was  felt  that  general  testing  conditions  were  somewhat  better 
for  the  CD  group.  This  factor  should  be  kept  in  mind  in  assessing  the  vali- 
dity of  class  differences,  although  it  does  not  apply  to  within-sub j ect  com- 
parisons such  as  A versus  A-V,  since  conditions  were  essentially  the  same 
for  any  particular  from  one  trial  or  session  to  another. 

Keeping  these  qualifications  in  mind,  let  us  consider  the  findings. 
The  results  from  the  clustering  segment  of  the  experiment  indicate  a sur- 
prising degree  of  similarity  between  the  two  social  classes.  Neither  in 
total  clustering,  total  responding,  nor  total  words  recalled  were  the  pre- 
dicted differences  obtained.  It  is  indeed  quite  surprising  that  the  NCD 
children  did  not  recall  more  words,  considering  their  higher  IQ  and  the 
general  rule  that  recall  is  correlated  with  IQ.  Nor  was  the  predicted  in- 
teraction between  classes  and  stimulus  upon  clustering  borne  out.  Several 
other  measures — number  of  repetitions,  number  of  non-list  intrusions,  type 
of  word  recalled  and  clustered,  and  sequence  of  recall  and  clustering — also 
showed  no  difference.  This  general  pattern  of  similarity  reinforces  the  con- 
clusion that,  in  fact,  the  two  groups  respond  to  the  clustering  task  in  a 
similar  manner.  It  appears,  then,  that  the  conceptual  processes  underlying 
clustering  are  similar  for  the  CD  and  NCD  child  at  this  age. 

Two  interesting  differences  were  found,  however,  in  the  quality  as 
distinguished  from  the  quantity  of  clustering--namely , the  higher  frequency 
of  repeated  clusters  and  other-list  clusters  among  the  CD.  Since  the  tests 
on  these  effects  were  conducted  _a  posteriori  and  many  other  measures  yielded 
no  differences,  the  following  speculations  should  be  regarded  as  tentative. 
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The  data  do  suggest,  however,  some  hypotheses  about  class  differences  in  con- 
cept storage  and  retrieval.  For  example,  the  phenomenon  of  repeated  clus- 
tering can  be  likened  to  a reverberating  circuit.  In  terms  of  a mechanistic 
model  there  would  seem  to  be  failure  of  the  monitoring  device  of  the  retrieval 
system  to  recognize  that  that  particular  circuit  had  been  traversed  before 
and  to  move  to  another  circuit.  In  other  words,  repeated  clustering  could  be 
conceived  as  a prepotence  of  a conceptual  circuit  oyer  the  monitoring  device 
resulting  in  reverberation.  Analogously,  the  phenomenon  of  other-list  intru- 
sions at  Session  2 would  correspond  to  a failure  of  the  monitoring  device  to 
discriminate  between  new  and  old  circuits.  It  is  as  if  there  were  too  few 
compartments  in  the  storage  system  of  the  CD  child  and  as  a result  inadequate 
provision  for  storing  new  and  old  data  separately.  In  searching  through 
storage  for  an  example  of  a concept,  the  monitoring  device  would  pull  out 
both  new  and  old  information.  In  psychological  terms,  the  CD  child  seems 
to  be  less  task-oriented . While  the  NCD  child  is  more  careful  to  retrieve 
information  which  is  immediately  relevant  to  the  task  at  hand — namely,  the 
recall  of  a list  of  words--the  CD  child  is  more  loose  in  his  retrieval  and 
will  produce  material  which  is  not  immediately  relevant. 

At  the  risk  of  overspeculating,  let  us  extend  this  line  of  reasoning 

a bit.  We  have  suggested  so  far  that  repeated  and  other-list  clusters  cor- 

1 

respond  to  a failure  of  the  monitoring  system  to  retrieve  information  properly. 
The  following  behavioral  observations  suggest  that  the  CD  child's  ability  to 
monitor  his  thinking  is  generally  weak.  It  should  be  kept  in  mind  that  these 
observations  were  only  incidental  to  the  study.  A separate  investigation 
would  be  required  to  verify  them. 
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It  was  observed  that  during  the  recall  period  many  NCD  would  whis- 
per to  themselves.  One  could  see  their  lips  moving  as  they  formed  the  words. 
The  usual  sequence  was  that  _S  would  give  a series  of  words,  then  stop  and 
rehearse  to  himself  what  he  had  said.  The  purpose  of  this  behavior  seemed 
to  be  to  avoid  repeating — to  give  only  words  he  had  not  said.  Thus,  whis- 
pering was  a means  of  monitoring.  This  phenomenon  seemed  to  be  quite  rare, 
on  the  other  hand,  in  the  case  of  the  CD.  The  suggestion  was  rather  that 
for  the  CD  there  was  no  transition  stage  between  the  idea  and  the  spoken  word. 

The  tendency  of  the  NCD  Ss  to  whisper  to  themselves  is  reminiscent  of 
Vygotsky's  (1962)  concept  of  inner  speech,  though  Vygotsky  disavowed  the  notion 
that  whispering  itself  was  a transition  phase  between  outer  and  inner  speech. 
These  observations  are  also  in  keeping  with  Bernstein's  (1961a;  1961b)  finding 
that  the  speech  of  CD  children  in  its  characteristic  of  stereotypy  shows  little 
evidence  of  planning. 

One  possible  measure  of  this  monitoring  process  is  the  number  of 
repetitions.  If  the  NCD  monitor  internally  what  they  have  said,  they  should 
repeat  fewer  words.  As  noted,  there  was  a tendency  in  this  direction,  but 
it  was  not  significant. 

Another  method  is  to  actually  observe  lip  movements  of  CD  and  NCD 
children  in  a task  which  is  likely  to  produce  verbal  mediation.  A study  by 
Flavell,  Beach,  and  Chinsky  (1966)  provides  a model.  They  studied  the  lip 
movements  of  children  in  a delayed-response  task  requiring  the  retention 
of  a series  of  steps.  The  results  showed  a developmental  increase  in  the 
frequency  of  lip  movements,  and  they  were  interpreted  as  generally  supporting 
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Vygotsky's  notion  of  inner  speech.  It  would  be  interesting  to  replicate  this 
study  with  CD  children. 

The  clustering  phase  of  the  experiment,  considered  alone,  may  have 
yielded  more  information  about  clustering  in  children  generally  than  it  did 
about  cultural  deprivation.  We  have  cited  E.  L.  Rossi  and  S.  L.  Rossi's 
(1965)  finding  that  two-  to  five-year-old  children  cluster  at  levels  above 
chance  under  both  auditory  and  auditory -visual  conditions  and  that  there  is 
no  difference  between  stimulus  conditions.  And  we  have  noted,  on  the  other 
hand,  Gerjuoy  and  Spitz'  (1966)  finding  that  above-chance  levels  are  not 
reached  until  14  years  under  auditory  presentation  conditions.  The  conclu- 
sion which  emerges  from  the  results  obtained  here  is  that  there  definitely 
is  an  effect  of  stimulus  upon  clustering  and  that,  Rossi  and  Rossi's  finding 
notwithstanding,  separate  processes  appear  to  underly  auditory  and  auditory- 
visual  clustering  respectively.  The  finding  that  clustering  with  condition 
A is  not  above  a chance  level  with  six-year-olds  supports  Gerjuoy  and  Spitz' 
conclusion  that  what  might  be  called  auditory  clustering  is  a late-developing 
process.  It  also  casts  doubt  upon  Rossi  and  Rossi's  findings.  A direct 
comparison  cannot  be  made,  since  different  measures  of  clustering  were  used. 
It  would  be  interesting  to  reanalyze  the  Rossi  and  Rossi  data  using  the  Scr 
statistic . 

On  the  other  hand,  what  we  might  call  auditory-visual  clustering 
appears  to  be  a process  which  develops  early  in  life.  Considering  the  high 
level  of  confidence  obtained  here  with  six -year-olds , one  might  reasonably 
hypothesize  that  this  process  develops  at  an  even  younger  age. 
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The  data  seem  to  warrant  the  conclusion  that  the  process  of  super- 
ordinate clustering  in  the  six -year-old  is  basically  a visual  one,  but  its 
exact  nature  is  not  clear.  It  is  possible  that  is  is  based  partly  upon 
stimulus  similarity.  For  example,  all  animals  look  somewhat  alike,  and 
most  means  of  transportation  have  wheels.  But  this  cannot  be  the  entire 
explanation.  Dresses  do  not  resemble  shoes.  Rather,  their  association  is 
based  upon  function.  The  processes  are  probably  complex,  but  appear  to  be 
developed  early  in  life  and  depend  upon  general  visual  experience. 

It  was  proposed  in  the  introduction  that  the  measures  included  in 
this  study  could  be  conceived  of  as  lying  along  the  dimensions  of  stimulus 
mode,  implicitness-explicitness,  and  degree  of  language  involvement.  To 
investigate  such  dimensions,  one  must  make  comparisons  between  the  results 
obtained  on  the  various  conceptual  measures,  a technique  that  is  statisti- 
cally not  very  defensible.  Nonetheless,  such  comparisons  would  seem  to  be 
useful . 

It  appears  from  a comparison  of  the  results  of  the  main  tests-- 
clustering,  sorting,  sort  naming,  and  concept  naming — that  degree  of  language 
involvement  is  a useful  dimension.  Sort  naming  and  concept  naming,  the  mea- 
sures on  which  significant  difference  was  found,  require  the  child  to  produce 
verbal  labels  for  concepts.  Sorting,  on  the  other  hand,  does  not  require 
verbalization,  and,  while  the  clustering  task  requires  a verbal  response — 
namely,  the  recall  of  words — the  measure  of  conceptualization  is  an  implicit 
one.  S^  is  not  explicitly  called  upon  to  produce  a verbal  concept. 

Another  hypothesis  of  this  study  was  that  CD  children  might  be  sub- 
ject to  what  was  called  a concept-use  deficiency,  and  it  was  proposed  to 
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measure  this  by  comparing  conceptualization  on  an  implicit  task  like  clus- 
tering with  conceptualization  on  an  explicit  task  like  sorting.  Since  there 
was  no  difference  between  groups  on  these  two  measures,  the  explicit-implicit 
variable  alone  does  not  appear  to  be  crucial.  To  reiterate,  the  important 
variable  appears  to  be  degree  of  language  involvement. 

This  does  not  rule  out  the  possibility  that  the  variable  of  explicit- 
ness alone  would  be  important  in  comparing  a more  representative  sample  of 
the  CD  population  than  was  used  here  with  an  NCD  sample.  Deutsch  (1965),  for 
example,  has  reported  significant  differences  between  CD  and  NCD  children  in 
sorting.  It  would  be  interesting  to  see  if  the  same  children  tested  by 
Deutsch  differed  in  clustering,  an  implicit  task. 

The  fact  that  there  was  no  difference  between  groups  in  sorting 
augments  the  importance  of  the  difference  found  in  sort  naming.  Since  their 
sorting  was  similar,  both  groups  had  approximately  the  same  type  of  materials 
to  work  with  in  the  naming  task.  As  noted,  the  NCD  children  gave  more  generic- 
term  and  definitive-usage  explanations  than  the  CD  children. 

Even  though  the  Concept  Naming  portion  of  the  experiment  was  the 
quickest  and  easiest  to  administer,  it  provided  the  best  single  index  of 
class  membership.  This  writer  believes  the  reason  for  its  efficacy  was  that 
it  was  the  most  abstract  measure.  S_s  were  called  upon  to  provide  abstract 
verbal  labels,  and  other  responses  received  no  credit.  In  the  Sort  Naming 
task,  on  the  other  hand,  one  could  earn  points  for  lower  level  responses 
such  as  functional  relationships  and  stimulus  similarities.  The  results 
support  the  hypothesis  that  the  primary  conceptual  deficiency  of  CD  children 
is  in  the  abstract  use  of  language.  At  this  "level"  of  conceputalization 
there  are  clear  differences  between  social  classes,  while  at  other  levels 
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such  as  clustering  and  sorting,  the  differences  do  not  appear  or  are  not  so 
profound . 

To  say  that  16  out  of  20  CD  Ss  cannot  name  any  of  the  four  concepts, 
animal,  food,  clothing,  and  transportation,  is  not  to  say,  of  course,  that 
they  do  not  know  these  concepts  at  some  level.  Kirk  and  McCarthy  (1961)  have 
utilized  the  notion  of  conceptual  levels  in  their  psycholinguistic  model  for 
the  Illinois  Test  of  Psycholinguistic  Abilities.  The  concept  naming  task  as 
it  was  given  here  is  an  example  of  what  they  refer  to  as  an  associational 
level.  It  would  be  interesting  to  compare  these  results  with  those  obtained 
at  an  automatic-sequential  level  of  conceptualization.  This  could  be  done 
by  simply  adding  to  the  instruction,  "What  is  the  name  we  have  for  these 
things."  the  phrase,  "We  call  them . " The  notion  of  levels  of  asso- 

ciation would  seem  to  be  a fruitful  one  with  which  to  investigate  cultural 
deprivation . 

One  advantage  of  obtaining  several  different  measures  of  the  same 
concepts  is  that  one  can  thereby  make  within-sub j ect  comparisons  of  con- 
ceptualization. These  comparisons  were  made  here  by  means  of  correlations. 
The  correlation  matrix  provides  a means  by  which  to  attempt  an  integration 
of  the  data.  As  noted  above,  though  very  few  comparisons  of  individual  test 
pairs  were  significant,  there  appeared  to  be  a pattern  to  the  relationships 
which  provides  interesting  material  for  speculation  about  the  underlying 
psychological  processes  involved.  To  reiterate,  the  finding  was  that  clus- 
tering tended  to  be  negatively  correlated  with  all  other  conceptual  measures, 
while  all  these  other  measures  were  positively  correlated  with  each  other. 
This  was  generally  true  for  both  CD  and  NCD  Ss.  These  groupings  or 
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quasi-factors  are  indicated  in  Tables  16  and  17  on  page  94  of  the  Results 
section.  If  PPVT  IQ  is  seen  as  what  it  actually  is — a measure  of  vocabulary — 
the  second  grouping  appears  to  make  good  theoretical  sense.  Three  of  the 
measures,  PPVT  IQ,  Sort  Naming,  and  Concept  Naming,  are  clearly  measures  of 
verbal  skills . Since  sorting  is  positively  correlated  with  all  these  other 
measures,  it  also  seems  to  be  loaded  on  verbal  skill. 

There  still  remains  the  difficulty  of  explaining  why  clustering  is 
negatively  correlated  with  these  verbal  measures.  It  was  predicted  that 
clustering  of  superordinates  should  be  facilitated  by  verbal  mediation 
which  was  contingent  upon  the  development  of  verbal  skills.  This  line  of 
reasoning  was  the  basis  for  the  prediction  that  NCD  children  should  cluster 
better  than  CD  children.  Thus,  what  was  predicted  was  a positive  correlation 
between  language  skill  and  clustering.  As  we  have  seen,  however,  there  was 
no  difference  between  social  classes  on  clustering,  while  there  were  dif- 
ferences on  language  tasks. 

It  appears  that  the  explanation  of  the  negative  correlation  must  lie 
in  the  nature  of  the  clustering  process  as  measured  here.  Since  auditory 
clustering  was  at  essentially  a chance  level  for  all  Ss,  the  total  clustering 
score,  upon  which  those  correlations  were  based,  was  actually  a measure  of 
auditory-visual  clustering.  If  auditory-visual  clustering  is  primarily  a 
visually-mediated  process,  as  suggested  above,  the  negative  correlation 
becomes  comprehensible. 

In  the  introductory  section  of  this  paper  it  was  concluded  that  most 
of  the  concepts  of  a child  are  acquired  by  verb al-mediat ion , though  previous 
general  experience  with  environmental  referents  is  important.  If  A— V clus- 
tering is  a manifestation  of  this  early  general  experience,  it  need  not 
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reflect  later  language  growth.  In  fact,  language  skill  may  have  inhibited 
clustering  here  by  provoking  the  use  of  various  alternative  "Plans."  It 
may  be  that  verbal  facility  produces  a more  flexible  system  of  plans.  By 
way  of  illustration,  the  NCD  S_  who  scored  well  above  the  others  in  IQ  ob- 
tained a negative  clustering  score.  Thus,  the  negative  correlation  between 
clustering  and  other  conceptual  measures  may  derive  from  the  fact  that  the 
underlying  processes  are  different,  have  a different  history,  and  may 
actually  inhibit  each  other. 

The  notion  that  we  are  dealing  with  two  distinct  conceputal  processes 
may  be  valuable  in  explaining  the  effects  of  cultural  deprivation.  It  appears 
that  during  the  first  years  of  life  both  CD  and  NCD  children  acquire  visual 
concepts  of  the  objects  of  their  environment,  such  as  foods,  clothes,  animals, 
and  means  of  transportation.  What  is  being  measured  by  A-V  clustering  appears 
to  be  those  pre-verbal  concepts  referred  to  by  Piaget  and  Hebb . In  this 
sphere  of  learning  there  is  little  difference  between  groups.  During  the 
period  of  language  acquisition,  however,  NCD  children  learn  to  attach  words 
to  these  concepts,  while  CD  children  do  not.  For  the  child  who  is  about  to 
start  school  the  visual  form  of  conceptualization  is  an  anachronism.  It  is 
no  longer  adequate  to  meet  the  demands  of  an  increasingly  verbal  environment. 

In  conclusion,  one  of  the  primary  issues  in  the  study  of  cultural  de- 
privation is  whether  a child’s  concepts  are  primarily  linguistically  or  non- 
linguistically  mediated.  It  was  suggested  in  the  introduction  that  non- 
language experience  with  the  referent’s  of  one's  environment  is  important, 
but  language  learning  assumes  an  increasingly  important  role  developmentally . 
The  results  obtained  here  support  this  opinion,  and  further  suggest  that  lan- 
guage is  the  crucial  sphere  of  learning  in  which  CD  children  are  handicapped. 
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Word  Lists 


List  I List  II 


B 5 

Dog 

700* 

B10 

Cow 

358* 

B51 

Lion 

339* 

B16 

Horse 

1000  M 

B19 

PiR 

242* 

B 2 

Cat 

410* 

B15 

Chicken 

290* 

B42 

Turtle 

58 

C29 

Pants 

35 

C 3 

Hat 

700* 

C 7 

Shoe 

534* 

C 2 

Glove 

194* 

C15 

Dress 

1000  M* 

C 6 

Shirt 

214* 

C 1 

Coat 

700* 

C 9 

Belt 

260* 

F21 

Soup 

166* 

F 4 

Milk 

1 

F 8 

Meat 

482* 

E 1 

Apple 

500 

E24 

Potato 

3201 

Fll 

Cake 

407* 

F16 

Pie 

320* 

F12 

Corn 

? 

U13 

Plane 

143 

U20 

Truck 

17 

Ull 

Car 

700* 

U25 

Bicycle 

16 

Til 

Wagon 

330* 

U 4 

Boat 

600* 

U26 

Bus 

5 

U31 

Train 

1000  M* 

The  above  words  appeared  on  the  lists  presented  to  the 
children.  The  letter  and  number  to  the  left  of  each  word  indi- 
cates the  Peabody  Language  Development  Kit  card  from  which  the 
slide  was  made  for  that  particular  word.  The  number  to  the 
right  is  the  frequency  of  occurrence  value  from  the  Thomdike- 
Lorge  Tables  (1944).  This  value  indicates  the. number  of  times 
the  word  appeared  for  4-1/2  million  words  in  a count  of  120  ju- 
venile books.  An  attempt  was  made  to  effect  an  approximate 
equating  of  categories  and  lists  in  the  mean  frequency  of  the 
words  comprising  them. 

M indicates  that  the  word  occurred  1000  or  more  times  per 
4-1/2  million  words  in  the  Thomdike-Lorge  counts;  M*  means  that 
it  probably  occurred  that  often. 
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? indicates  that  for  some  reason  no  reliable  estimate  of  word 
frequency  could  be  made. 

* indicates  that  the  number  reported  was  an  estimate  rather 
than  an  actual  word  count. 

Underlined  words  appeared  in  previous  studies  of  clustering 
in  children  by  Rossi  (1964)  and  Rossi  and  Rossi  (1965). 
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Appendix  II. 

Measurement  of  Clustering 


(E)  Scr  = (fl  words  in  Cat.  I)2  + (//  words  in  Cat.  II)2  + . . . (#  words  in  Cat.  K)2 

# words  recalled 


The  formula  stated  above  provides  an  estimate  of  the  number  of 
clusters  to  be  expected  by  chance,  given  the  total  number  of  responses 
and  the  number  of  words  recalled  per  category.  For  example,  suppose  the 
following  sequence  of  recall  were  obtained:  cow-horse,  shirt-belt,  chicken, 

cake-meat-soup.  Since  there  are  three  animals,  two  articles  of  clothing, 
and  three  items  of  food,  the  (E)  Scr  will  be: 

32+  22  + 32  = 9 + 4 + 9 * 2 3/4 

g - 

By  inspection,  we  find  that  the  number  of  clusters  actually  obtained  is  4. 
Scr  then  is  equal  to  the  obtained  minus  the  expected  number  of  clusters, 
or  4 - 2 3/4  = 1 1/4. 

This  analysis  provides  an  estimate  of  the  extent  of  clustering  for 
any  given  sequence  of  recall. 
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Appendix  III. 


Scoring  System  for  Sort  Naming 


What  follows  is  an  outline  of  the  instructions  given  to  the  scorers 
of  the  protocols  from  this  segment  of  the  experiment.  As  noted  above,  this 
scoring  system  was  based  upon  the  system  used  by  Deutsch  (1965) . It  is  based 
primarily  upon  developmental  trends  in  conceptual  development.  Briefly,  it 
has  been  found  that  with  development  the  child  moves  away  from  explanations 
based  upon  stimulus  similarity  towards  explanations  based  upon  function. 

With  further  development  functional  explanations  are  replaced  by  explanations 
based  upon  generic  relationships.  Admittedly,  there  will  be  idiosyncratic 
differences  between  sybjects,  but  nonetheless,  this  is  the  developmental 
trend.  The  purpose,  then  was  to  compare  CD  and  NCD  children  on  this  measure 
of  development. 

Rules  for  Scoring: 

1.  If  S_  provides  the  Generic  Term  for  the  sort,  he  receives  a score  of 
8.  (e.g.,  "clothes,"  "animals.") 

2.  If  provides  a Definitive  Usage,  he  receives  a score  of  7.  (e.g., 

"pie-meat":  "you  eat  them."  "shirt-coat":  "you  wear  them.")  The 
usage  must  be  such  as  to  distinguish  that  class  of  object  from  the 
others  on  the  list. 

3.  If  S_  gives  a Usage  explanation  which  is  only  partially  definitive, 

he  receives  a score  of  6.  Here  the  usage  distinguishes  the  class 
of  objects  referred  to  from  some  of  the  others  but  not  all.  (e.g., 
"dog-cat":  "you  play  with  them."  A wagon  can  also  be  played  with, 
"cow-horse":  "they  move."  Again,  this  definition  is  only  partially 

definitive,  since  it  would  apply  to  the  category  Transportation  as 
well. 

4.  If  S gives  his  explanation  in  the  form  of  a Chain  Complex,  the  num- 
ber of  points  assigned  depends  upon  the  type  of  complex.  (The  Chain- 
Complex  response  was  extremely  rare  in  practice.)  If  the  chain  com- 
plex included  a definitive  usage  explanation,  received  5 points. 

If  it  was  based  solely  upon  functional  relationships,  received  3 
points;  if  based  upon  stimulus  similarity,  1 point. 

5.  If  S_  describes  a Functional  Relationship  that  is  realistic  and 

not  contrived  he  receives  4 points.  (e.g.,  "dog-cat":  "dogs  chase 
cats";  "turtle-boat":  "both  are  in  the  water.") 
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6.  If  S_  provides  an  explanation  based  upon  a Stimulus  Similarity,  he 
receives  2 points.  (e.g.,  "same  color";  "same  shape.") 

7.  If  S_  gives  his  explanation  in  the  form  of  a Functional  Relationship 
which  is  possible,  but  obviously  contrived,  he  receives  1 point, 
(e.g.,  "boat-truck":  "you  can  carry  a boat  on  a truck.")  If  the 
functional  relationship  were  overly  contrived,  a score  of  zero  was 
given.  (e.g.,  "lion-cake":  "because  lions  like  cake.") 

8.  Finally,  if  _S  gives  no  response,  or  merely  names  the  objects,  or 
gives  an  otherwise  inadequate  response,  he  receives  a score  of  zero, 
(e.g.,  "cow-horse":  "this  is  a cow  and  this  is  a horse.") 

Each  pile  was  scored,  based  upon  these  criteria.  The  sort  naming 
score  for  a given  S_,  then,  was  the  total  number  of  points  divided  by  the 
number  of  piles. 
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Condition  Subject  Sex  PPVT  CSS SNS  CNS  A I A II  A III  A-V  I A-V  II  A-V  III 

NCD  1 F 87  1.00  0.00  0 .60  1.22  4.39  3.18  2.50  4.71 
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